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CANNOCK U.D.C. ELECTRICITY SCHEME. 


(Concluded from page 688.) 


These oil switches (Fig. 3) have a maximum breaking 
capacity of 350,000 k.v.a., the total break per phase 
is 12 in., the head of oil about the contacts 11 in., 
the volume of oil 66 gallons. The control of the 
switches is by signal levers and suitable bell crank 
mechanism, which, together with the instrument 
panels, are shown in Fig. 4. 

The construction of these switches throughout has 
been designed on very robust lines, the tanks being 
made of welded steel, strongly reinforced with angle- 
iron. These tanks are lined with 3-ply birch. This 
is a non-resinous wood, which is absolutely essential, 
as otherwise the resin gets upon the contacts of the 
switch and may prevent their opening. 

The steel tanks fit into a deep recess in iron frame- 
work, which is securely bolted to the main cubicle 
structure. In this recess is fitted a thick gasket to 
prevent the emission of fumes. At the same time an 
ample vent pipe from the top of the tank to the air 
outside the building is provided to equalise the internal 
and external pressure at all times. In addition to the 
main securing bolts, further bolts are provided of 
sufficient length to support the tank clear of the 
contacts when the former is lowered for the inspection 
of the latter. 

Great attention has been given in order to obtain 
a high speed of break of the contacts, a speed of 5 feet 
per second having been obtained. When opening 
under conditions of short circuit the magnetic blow- 
out effect of the current increases the speed of break 
above even this figure. The moving parts of the 
switch are naturally rather heavy, and an air dash- 
pot is provided so that no damage is caused by the 
switch movement being suddenly closed. 


Some details of the G.E.C. biased system of pro- 
| tection (McColl patents), as applied to transformers, 
should also be mentioned. Protection against faults 
| of any kind, including leaks to earth, between phases, 
| and even between turns of the same phase, is effected 
by this system. The main underlying principle 15 
| based on a comparison of the currents that enter and 
leave the various windings; but by the special refine- 
ment introduced in accordance with the McColl patent, 
it is now possible to) employ unusually sensitive settings 
for the relays, to avoid the danger of instability upon 
overloads that characterised earlier systems, and to 
remove the necessity for very exact, and therefore 
delicate and expensive, apparatus. 

If all is in order in the transformer the entering 
and leaving currents are in constant proportion, the 
current ratio obviously being modified by a leak. 
Current transformers at either end of the windings 
supply proportionate currents to the relays, which open 
the circuit breakers when a derangement occurs. 

The special feature of this system consists of 
restraining the actions of the relays by a coil excited 
in proportion to the load current. Thus the fault 
setting increases with the load, and can be safely made 
sufficiently sensitive to act in response to a small leak, 
without introducing the likelihood of improper tripping 
when a heavy overload increases all the currents in the 
circuits, and may easily swamp a moderate but 
constant setting. The importance of this is due to 
the fact that the great majority of transformer faults 
originate as small leaks between adjacent turns. Over- 
| load protection may also be afforded by the McColl 
relays, this practice being adopted in the case of the 
gear we are describing. 

The 6,600 volt and 400 volt switchgear is enclosed 
in sheet steel cubicles, these are generally of a standard 
design, with interlocking arrangements to render it 
impossible for the isolating links to be opened until the 
oil switch is in the '' off ° position. 

In addition to the substation at Queen Street, 
Cannock, a very important sub-station has been pro- 
vided by the West Cannock Colliery Co. at their 
premises at Hednesford, to which the Council have 
already laid their mains. This is a very interesting 
substation, controlling, as it will do, the distribution 
of the supply throughout the colliery premises for 
different purposes. The Cannock Council have in- 
stalled in this sub-station, in that part of it which 
has been allocated to them by the Colliery Co. by 
arrangement, very important switchgear, supplied and 
erected by Reyrolle and Co., Ltd., of Hebburn-on- 
| Tyne, to tbe specifications of the Council's consulting 
| engineers, whilst the Colliery Co. have, in turn, 
| provided in their part of the substation somewhat 
‘ 
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similar switchgear as well as transformers for reducing 
the 6,600 volt supply to the pressure necessary for 
their own purposes, and all of which has been carried 
out to the designs and specifications of the Company's 
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consulting engineers (Walter Dixon and Co., of 
Glasgow). 

The main 6,600 volt cable, between the Council’s 
sub-station at Queen Street and the sub-station at the 
colliery premises referred to, consists of 3 split con- 
ductors, each .10 sq. in. sectional area. This, again, 
is a paper insulated cable, lead-covered, wire-armoured 
and laid direct in the ground with suitable protection. 

It is estimated that in the immediate future, at the 
West Cannock Colliery alone, there will be a demand 
of something like 800 k.v.a., whilst the requirements 
of the Cannock and Rugeley Colliery Co. will very 
substantially add to this demand, so that almost in 
its inception the undertaking from a supply point ‘of 
view attains considerable importance. 

The Council, as the local authority, have the 
advantage of a very substantial load, consequently a 
very substantial revenue, apart altogether from the 
supplies which they are giving to other consumers at 
Cannock, including public lighting. In addition to this 
it is anticipated that the Council will introduce the 
distribution of low pressure supply for private and 
public lighting, and other purposes, in other parts of 
their district, more particularly at Hednesford itself. 

The demand for electricity for private lighting 
purposes has already been such as to justify the 
Council's decision to carry out a very important exten- 
sion of mains along the New Penkridge Road, and 
there is no doubt that the undertaking will Бе developed 


in this way from time to time, so that eventually every 
part of their district will be served. 

For the time being the Council intend to charge at 
the rate of 7d. per unit for lighting and 2d. per unit 
for heating on a flat rate system, but they also offer 
an alternative system. under which consumers would 
be charged upon the basis of 15 per cent. per annum, 
payable quarterly, upon the rateable ‘value of the pro- 
perty supplied, plus a charge of 2d. foreach and every 
unit consumed. This particular system will enable 
consumers to make a greater use of the supply and 
with gredter advantage to themselves. for purposes 
other than lighting, süch as heating, cooking and other 
domestic applications. 

For hotels, shops, offices, etc., requiring supplies 
for lighting, heating, cooking and other purposes, the 
Council, in addition to the flat rate referred to above, 
offer as an alternative system the *'* maximum demand 
system," under which consumers would be charged 
at the rate of £2 10s. per quarter per kw. of 
maximum) demand, plus 2d. per unit. 

For ordinary power purposes the charge will be at 
the rate of £2 per quarter per kw. of maximum 
demand, plus 1d. per unit, subject to discounts varying 
from 5 per cent. up to 20 per cent., according to the 
demand made. 

Special terms are granted to large consumers, such 
as collieries, engineering works, etc., which are the 
subject of special agreements. 

The tariffs put forward by the Council are such as 
will enable them to supply electricity within their area 
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at rates at least equal to those prevailing in connection 
with a number of other electricity undertakings much 
larger than the Cannock undertaking. 
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Further powers from the Electricity Commissioners, | an electrical installation (which from past records 
under a Special Order, are being applied for. Under | is proved to be very much safer, both from the 


these, if granted, they will be able to extend the use 
of their electricity undertaking over a much larger 
area, the proposed additional area of supply embracing 
such districts as Cheslyn Hay, Great Wyrley, Hunting- 
don, Penkridge, Hatherton, Brereton, Rugeley, and 
а small part of Brownhills, 

The area of supply administered by the Cannock 
Council, as at present defined by their Order, has a 
length from east to west of about six miles, and a 
breadth from north to south of about three miles, but 
this, if the extension order is granted, will be increased 
in length to approximately ro miles. 


THE HIGH COST OF ELECTRICAL 


INSTALLATIONS.* 


A representative gathering of contractors, sales- 
men, manufacturers’ representatives and charge 
hands, etc., assembled in the library of the Institute, 
under the chairmanship of Mr. W. E. Highfield, 
M.I.E.E., to hear what has been, and unfortunately 
still is, a ** thorn in the side ”' of everyone connected 
with the electrical world, concerning the expense 
incurred for an installation, no matter of what class 
(lighting, power and plant generally). It was with 
regret that owing to illness Mr. Revell was unable to 
be present, therefore Mr.  Alldread was left to 
read the paper, and he dealt with the question under 
five headings :—A, B, С, D and E. 
A.—Design of material and lay-out of the installation. 
B.—Prices of manufactured materials and apparatus. 
C.—Labour. 

D.—Establishment or overhead charges. 
E.—-Contractors' profits. 

The above headings are placed in order of their 
importance. 

In dealing with A, the authors pointed out that all 
wiring systems have certain natural advantages, and 
that it was for the engineer or contractor to determine 
which particular system was best and most ecenomical 
to use under the different circumstances which are, met 
with from time to time. 

The true test of the ability of an engineer was to 
be able to select the cheapest methods which would 
prove efficient and durable under the different con- 
ditions which are encountered, e.g., where the wiring: 15: 
exposed to heat and moisture the demands are: very 
much more severe than those found in a private resi- 
dence. Special designs of apparatus and. accessories 
have a very great bearing оп the ultimate cost of. 
installation. , i . 

Simplicity is the chief ideal fo aim for, but it was 
usually noticed that the present trend seemed to be 
the reverse. Comparisons were then dealt with by 
the lecturer showing the difference in a gas or an 
electrica] installation. — When gas, which is a very 
high explosive when mixed with air, and is a strong 


poison, is to be installed in а building, the 
work is usually considered too simple to require. 
the services of an engineer, and is oftentimes 


given to the local ironmonger or gas company to carry 
out in the cheapest manner they think fit. Yet with 


* Report of paper by Messrs, W. J. Revell and F. T. Alldread, 
read before the N.A,S.E., at St. Bride's Institute, on Tuesday, 
December 12, 1922. 


point of view of fire and life), it is considered necessary 
to employ engineers to devise all sorts of safety 
arrangements and to apply very stringent rules with 
regard to the carrying out of the work. Designs ol 
varying forms, mostly complicated, 'argely contribute 
to the cost of installation owing to the time necessary 
to connect same to cables, etc. 

B.—Prices OF MATERIALS AND APPARATUS. 

It was noted by the authors that the greater portion 
of the manufacture of the materials, etc., vitally 
necessary to the electrical industry, is in the hands о! 
powerful “© rings’’ or “© combines. Much doubt was 
expressed as to whether such ''rings" or ''com- 
bines’’ were necessary to the contracting industry, 
and instances were given of similar articles purchased 
from manufacturers outside the '' rings °’ or ''com- 
bines " which complied in every way to I.E.E. 
fications and were- 60: to 70 per cent. cheaper. 
parisons were shown with regard. to electrical 
apparatus for export and those for home use, the 
price for the latter being far above the former, and 
yet the manufacturer made a fair profit on the e» port 
trade. 

C.—LaBouR Costs. 

This item was regarded as the most speculative item 
in connection with the fitting-up of an installation. To 
the layman this woüld seem to be quite a. simple 
matter, which is automatically determined by the rate 
of wages of the various grades of workers. Although 
the rates of wages directly affected the costs, it was 
not these that the successful contractor chiefly looked 
to to lower his costs, and that good organisation on 
an installation was a factor not to be disregarded. 
Tactful handling of men and an efficient foreman all 
helped to reduce the costs of labour by anything up to 
5o per cent. or more. 

D.—ESsTABLISHMENT OR OVERHEAD CHARGES. 

Under this heading details of expenses re rent, stafl 
salaries, advertising, outlay on plant, tools, ctc. 

E.— CONTRACTORS’ PROFITS. 

Competition was a very impọrtant deciding factor 
in this direction, as to the margin that could be set 
aside under this heading. 

Mr. Highfield thanked the lecturer for his very clear 
explanation of tbe high cost of electrical installations, 
and gave instances of his experiences in travelling 
abroad, where the towns had not passed through 
what he termed the ''gas stage," but had gone 
straight on to electric lighting, etc. Many places in 
Northern France had electricity supplied for domestic 
purposes under a yearly rental, and could burn their 
lamps at all times and not on a unit consumption basis 
(£5 per annum, rr points in house, 2s. per week). 

In the discussion of the paper among the members 
present, many interesting views were given. | 
those that spoke were. Messrs. Smith, Kirk, Mills and 
Manning, and the blame for the high cost of installa- 
tion was cast in many directions. Some speakers 
contended that the various supply companies’ stringent 
regulations were to blame, and others that the inac- 
cessibility of apparatus from the “ connecting-up 
point of view entailed unnecessary work. The nieeting 
concluded with the usual vote of thanks to the lecturer 
and wishes for speedy recovery to health of Mr. Revell. 


H. M. 
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AND OVERLOAD PROTECTION 
ALTERNATING CURRENT MOTORS. 


FOR 


Notwithstanding their very high reliability under 
all service conditions, alternating current motors re- 
quire protection against excessive overload current 
(whether due to abnormal mechanical load or to elec- 
trical conditions), against open circuit in one phase 
conductor or winding (which would leave the motor to 
run as a single phase machine), and against reversal 
of phase sequence (which would cause the motor to 
run in reverse direction). The accompanying diagram, 
reproduced from Power, shows the connections and 
general principle of a novel double relay which gives 
complete protection against the three conditions stated 
tbove. The open phase and phase reversal relay con- 


Open -phose C (2) CE 
| and | (сү ss 
Phase -reversal _ ¢ 


Temperature 
Overload 


(23) ЕГЕ 
To load 

sists of four electromagnets C, each with a pole shader 
over the core, connected diagonally, two in series in 
each of two supply phases. A copper disc is mounted 
in front of these poles and the effect of the arrange- 
ment is that the disc is subjected simultaneously to a 
single phase torque tending to turn it in a counter- 
clockwise direction and to a polyphase torque tending 
it to a clockwise direction. Under normal conditions, 
the clockwise torque is the greater and the disc is held 
stationary against a stop. In the event, however, of 
phase reversal or open phase, the disc turns jin the 
counter-clockwise direction and, in so doing, opens 
a contact in the control circuit, thus stopping the motor. 

The overload relay is a thermal device consisting 
of two heating coils Z, one in each of two supply 
phases. These coils heat two thermostatic strips and 
in the event of sustained overload the strips bend and 
open a contact in the control circuit. In the actual 
apparatus the thermostatic strips simply trip latches 
which operate the contact, and it is possible to set the 
latches so that the device operates at anything from 
80 to 120 per cent. of the rated current of the motor. 
The time lag in the operation of this overload device 
prevents the circuit being opened by momentary over- 
loads and thus removes the temptation to the operator 
of "setting up” the overload device. It is claimed 
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that the thermal relay never shuts down the motor un- 
necessarily, and should the operator set up the latch he 
can only do so to the extent of 20 per cent. above the 
motor rating. 

— RB BÓ C 


AN OPPORTUNITY FOR STUDENTS, 


We have great pleasure in calling the attention of our 
younger readers to the exceptional opportunity naw 
offered to them by the Institute of Metals (36, Victoria 
Street, London, S.W.1) Anyone whose age is 
between r7 and 25 years, and who is either a, student 
of metallurgy, or a pupil of or assistant to any person 
qualified for ordinary membership of the Institute 
(regardless of whether such person is actually a Mem- 
ber or not) may become a Student Member on the fol- 
lowing terms :—The entrance fee is #1 1s., and the 
annual subscription £1 15. (in both cases a fraction 
of the charge for ordinary membership). In return 
for these small payments the student enjoys all the 
privileges of full membership except as regards voting. 
He receives two bound volumes each year of the 
Journal of the Institute, and these alone are worth 
more than tbe annual subscription. Indeed, the Insti- 
tute will actually lose money on its students until they 
enter the Member Class, which, be it noted, they may 
do without payment of any further entrance fee. The 
last election for students was on December 14, and we 
strongly advise readers to apply at once to the Secre- 
tary for the requisite forms, mentioning the name of 
this paper. This opportunity is one which no keen 
student or practical worker can. afford to neglect. The 
value received is much greater than the expenditure 
involved. 


A leaflet illustrating their range of cast-iron fittings for metal 
flament and gasfilled lamps has just been issued by the 
Engineering and Lighting Equipment Co., Ltd., of Sphere Works, 
St. Albans. Ап important feature therein is the Anti-Vibrator 
Disc, which prevents vibration reaching the lamp filaments 
and helps materially to reduce lighting maintenance charges. 


Cardiff Engineering Exhibition.— 14 is pleasant news to hear 
that the Engineering Exhibition which has just recently been 
held at the Drill Hall, Cardiff, was so successful that the time 
was extended until up to and including the 29th Nov. and this 
gives us an opportunity of making further reference to the exhi- 
bits of our friends the General Electric Co., whose Cardiff branch 
arranged a display of an extremely comprehensive nature, 
representing many sides of their vast manufacturing organi- 
sation. One of the main objects was to show colliery and steel- 
works engineers in the district the very latest electrical gear of 
the heavier type which is available, and modern designs of 
switchgear were particularly in evidence, including a 6,600 volt 
truck type cubicle, a large unit type switchboard which is being 
supplied to one of the local collieries, also an excellent example 
of an automatic push-button contactor panel, connected to 
the mains so that its operation might be demonstrated. The 
range of flame-proof switchgear covered every possible colliery 
requirement, a good deal of attention having been attracted 
by the Ironclad draw-out gear, of which a pillar was shown 
complete with measuring instruments, instrument transformer 
cases, cable boxes, etc., etc. There were likewise examples of 
the well-known “ Witton " motors, colliery signalling apparatus, 
including the Peel-Connor mining telephone, the “ Magnet " 
engine-room shaft, and the “ P.D." relay, an entirely new 
device which operates with very low currents on both A.C. and 
D.C. circuits, and enables the bare wire system of haulage road 
signals to be retained, The G.E.C. were fully alive to the interest 
which domestic apparatus now creates amongst all classes, and 
in consequence had a special display of pedestal heaters, electric 
ovens, kettles, hot plates, grills, and so forth, 
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The Cheapest Advertisement 


C.M.A. CABLES 


Copyright 
TUB 


Atkinson, 
Exclusive 


Jit ; 
Members of 
the C.M.A. 


for a Contractor is a 
Satisfied Customer. 


A Contractor who 
spends his money on 


his jobs needs no paid 


canvassers or leaflets. 


CONTRACTORS WHO USE 


have 


a 


The Anchor Cable Co., 
Ltd. 


British Insulated and 
Helsby Cables, Ltd. 


Callender’s Cable and 
Construction Co., Ltd. 


The Craigpark Electric 
Cable Co., Ltd. 


W. T. Glover & Co., 
Ltd. 


the client 


for 


canvasser. 


Makers of C.M.A. Cables 


The Greengate & Irwell 
Rubber Co., Ltd. 


W. T. Henley's Tele- 
graph Works Co., Ltd. 


The India - Rubber, 
Gutta-Percha & Tele- 
graph Works Co., Ltd. 


Johnson & Phillips, Ltd. 
Liverpool Electric Cable 


The London Electric 
ire Co. and Smiths, 
Ltd. 


Siemens Brothers & Co., | 
Ltd. 


St. Helens Cable & 


Rubber Gon Ltd. 
Union Cable Co., Ltd. 
Western Electric Co., 

Ltd. 
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ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. No better Vulcanised India 
Rubber Cables can be procured, none that will 
give greater satisfaction, efficiency and length of 
service. It will pay you to install them always. 
They cost no more than other good class Cables. 
Cheap stuff generally uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 
have the best and be safe. 


W.T. Henley's Telegraph Works Co., Ltd., Blomfield St., E.C.2. 


138 Makers of Electric Cables since the beginning of Electrical Transmission. 


MOTORS, A.C. & D.C 
е ОО DYNAMOS. 


MOTOR GENERATORS. 
OH М М ЕЕ ЕК , 


A TRUE OHMMETER—NOT A VOLTMETER 
CALIBRATED IN OHMS. 


500 VOLT GENERATOR 


Scale Zero to Infinity, with clear SAND PITS, BIRMINGHAM 

readings from 10,000 Onms to * HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 

: 100 Megohms : Branches :— 

265, STRAND, LONDON, W.C.2. 
(CITY 5956.) 


THE 
Record Electrical Co. Ltd. 
E Bl i хаш 3, YORK STREET, MANCHESTER 


BROADHEATH, MANCHESTER, (CITY 3713.) 
Phone—Altrincham 164. Grams In‘usion, Altrincham. 84, ALBION POTRED LEEDS 
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TO OUH HEADERS. 

ELECTRICITY is published every Friday, and, if ordered, is on sale 
principal Railway Station, Bookstalls and Newsagents on that day. 
very large sale throughout the United Kingdom, as well as in the British Colonics 
and Abroad, 


at the 
It has a 


Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing отсе not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This 1s important 
Rate quoted on application. Subscription : 13s.a year, 6s. ба. half year, 3s. 3s. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 
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Current Topics. 


The Daily Mail has opened up its correspondence 
column to a discussion on the apparently vexed ques- 
tion of decadent chivalry in public 
vehicles, such as tramcars, motor 
omnibuses, “‘tube’’ trains, etc. 
Certain interested members of the 
travelling public affect to see in the failure of many 
men to offer their seats to passengets of the opposite 
sex in a full compartment a regrettable decline in the 
courtesy which. was the invariable accompaniment in 
similar circumstances of the Victorian era. Other 
critics take the view that the tendency of men to 
remain seated in a full vehicle is an inevitable outcome 
of the now recognised equality of the sexes, and argue 
with some degree of logic that woman, having fought 
so long lor her rights, should be prepared to take the 
consequences and, like her male contemporary, face 
the ordeal of strap-hanging. 


Although the controversy h$ lasted through several 
issues of the paper, and a leader has even been devoted 
to it, all the contributors to the discussion appear to 
have lost sight of the real reason why mankind is 
acquiring the habit of remaining seated in overcrowded 
public vehicles. The reason, of course, is that con- 
veniences for pubiic transport have not kept pace with 
the increasing population of our cities and towns. 
Culminating during the war, when vehicles were com- 
paratively scarce and everybody was prepared to suffer 
some inconvenience, the habit has stuck, and the trans- 
port authorities, in the circumstances, see no narticular 
reason why they should bother about altering conditions 
which the public apparently accept without protest. 

, Everybody apparently overlooks the fact that a 
ticket purchased, or a fare paid, entitles the passenger 
to a seat, whether it be in a tramcar, bus, or train. 
Admittedly, it would be a physical impossibility to 
allot seats to everyone who travels in London or our 
other big cities and towns to-day ; but the fact remains 
that the public generally are entitled to seats if they 
only insist upon their rights. So long as they are 
content to travel @ la sardine, so long will the trans- 
port authorities encourage them in so doing, for it 
means lessened traffic costs, fewer vehicles in commis- 
sion for a given number of passengers, and, inci- 
dentally, bigger dividends. So by simple process of 
reasoning we arrive at the real cause of the apparent 
absence of latter-day chivalry. Men, and more 
especially working’ and business men, who perforce 
have to travel during the times when traffic congestion 


Won't You 
Sit Down? 


is at its height, find by experience that unless they 
ignore the appeal of a pretty face, they may, in fact, 
stand all day and every day, even when tired out with 
the day's labour, and never enjoy the phy sical comfort 
of a seat in a travelling vehicle at all. Much as I dis- 
like seeing ladies strap-hang in any vehicle in which 
I happen to be travelling, | only relinquish my seat 
to the aged or to a mother burdened with children or 
parcels. The remedy is in the hands of the public ; 
let them insist on better accommodation, and they will 
get it, but the appeal must be insistent, and, above 


all, general. 
The new pastime has caught on, and the public have 
already had a foretaste of the possibilities of broad- 
casting, in the many excellent pro- 
transmitted during the 


grammes 
The demand fer 


Christmas holiday. 
receiving sets is insistent, and there are many to 
choose from, good, bad, and indifferent. It must not 
be overlooked by the purchaser of broadcasting 
apparatus that B.B.C. approval is by no means a 
guarantee of excellence, but purely and simply a cer- 
tificate to the effect that the set which it adorns has 
passed the company and Postmaster-General’s 
standards in regard. to limited reaction, and other 
characteristics affecting the general comfort of 
listeners-in. Incidentally, there are some very poor 
examples of British workmanship being offered, as well 
as some highly-finished examples of the instrument 


maker's art. 


Broadcasting. 


In their anxiety to cater for a popular purse, some 
of the smaller makers must be in the business from 
philanthropic motives, judging by the prices at which 
their sets are being sold to the public; for, if one 
deducts the usual discounts to the trade, patent 
royalties, Broadcasting Company’s commission, and 
cther incidentals, there is not much evidence of bread 
and butter, or even bread and margarine for the actual 
manufacturer. © However, things will straighten out 
in due time, and when the public have acquired experi- 
ence they will begin to buy on efficiency, rather than 
on pure Z s. d., and it is on this basis that the broad- 
casting industry will stabilise. The present is the time 
of the opportunist, and he is making hay while the 
sun shines. It behoves the trade buyer to rely on 
reputable firms for his supplies, or he will ultimately 
find himself landed with unsaleable stocks of wireless 


junk. 


While on this subject I wonder how the present 
holders of experimental licences will regard the new 
formule that would-be experimenters are called upen 
to resolve. The present-day applicant for an experi- 
mental licence is required to fill in an ominous blue 
form which seeks as much and as various information 
regarding his past, present, and future history, private 
concerns, origin, and other factors, as the most com- 
plicated application for life insurance. I used to regard 
the Income Tax Schedule and some of the war-time 
documents which one had to fill in as the giddy limit ; 
but we have apparently not yet reached the zenith cf 
official inquisitiveness, if one may judge from Form A 
issued under the Wireless Telegraphy Act. When one 
takes into account the invaluable research work which 
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has been accomplished in the past by wireless | frequent during the past month. Among (е places 
amateurs and remembers how backward this country affected are Bristol, Preston, 
was in wireless development at the outbreak of war, More Rhondda Valley, Hull, Surbiton, 
one marvels at the apparent discouragement offered to Breakdowns. Chester, Worthing, Dover, Lambeth, 


further efforts, 
ment dealing 
position. 


as evidence this very abstruse docu- 
with what is really a very simple pro- 


Judging by experiences in tue development of per- 


lect wireless telephonic transmission, the design of 
appropriate loud-speaking receivers, 

Acoustics. and the influence of apartment 

- interiors on both transmitted апа 


1ecetved sounds, it would appear that the neglected 
science. of acoustics is at last coming into its own. 
Already a correspondent in the Architect and Builders’ 
Journal is appealing for the organisation of Acoustical 
Research, mainly in connection with the design of 
building interiors, and it would appear that the preb- 
lems which are presenting themselyes to the promoters 
of broadcasting might also afford such an organised 
bedy abundant food for investigation. As matters 
stand at present, | incline to the opinion that the pos- 
sibilities of broadcast reception are limited in scope. 
1 have listened-in at many private installations, as well 
as to public demonstrations, and in every instance the 
former has been successful, whereas the latter has been 
a wash-out, even where the conditions have been 
similar in detail. 


It would appear that the present limitations of the 
loud-speaking receiver ir. regard to volume and clarity 
of reception destroy those necessary characteristics 
whenever efforts are made, either by extra amplifica- 
tion or the use of two or more loud speakers, to fill a 
large hall, and render the reception audible to a large 
number of people. Visitors to the Horticultural Hall 
will remember the unnatural tones of the very much 
magnified reception there whilst other readers who have 
attended similar public demonstrations on a lesser scale 
will have had the same experience. In a private house, 
even given a fairly large room, on the other hand, the 
most perfect and clear reception is given, without any 


2» 


of the resonance of distressing '' horn " effect, which 
is so much in evidence with much amplification, Our 


wireless experts will have to devote a share of their 
attention to acoustics which. as J] remember it, is a 
very fascinating: study. 


At last this famous Isie of Man holiday resort is te 
have a municipal Electric Power Station of its own. 
The foundation stone was well and 
Bravo, Douglas. truly laid the other day, and opti- 
mists predict an initial supply by 
Whitsun, in time for the early holiday makers, so that 
apartment houses will soon be in the throes of wiring, 
and Manx contractors look like enjoying a prosperous 
season. I wish the town joy of its imminent electric 
light; but there is one thing I sincerely hope the Cor- 
poration will never assent to, at least in my time, and 
that is electric trams. An electric tramway system 
along Douglas promenade would ruin it from a holidav 
такег'ѕ standpoint. The present toast-rack horse-cars 
are a restful change from the clang and jangle of rne 
high-speed electric and add to the charm of this attrac- 
five resort, 


Failures in electricity supply have been surprisingly 


Charing Cross, Bedworth, Whitby, 
and Walton. In many instances the interruption 
occurred during the busy Christmas shopping periods 
and caused much inconvenience, It behoves the 
responsible authorities, to exercise every precaution 
against a recurrence, as the dependability of electricity 
is one of its greatest assets. 

_ That electrical veteran, Mr. A. P. Lundberg, has 

just recently been caught in the act of studying a. 

treatise on ' How to obtain 

Caught in the longevity.” In view of the fact that 

Act. Mr. Lundberg will be 92 next March, 

and what is more he still retains very 

fair health, it really looks as if he had solved the problem 

and could quite possibly give the author points. I am 

certain that all my readers will join with me in wishing 

Mr. Lundberg further healthy, happy years and to see 

our industry make yet greater strides. As “the” 

switching experts of the kingdom he and his sons have 
had a big share in building it up. ELEKTRON. 


BALL AND ROLLER BEARINGS. 


'" The Development of Ball and Roller Bearings 
formed the subject of a lecture delivered by Mr. A. W. 
Macaulay to the members of the Junior Inst. of 
Engineers on the rcth ult. The lecturer commenced 
by "referring to the recent contributions of Messrs. 
Palmgren and Heathcote, and offered tentative sug- 
gestions for commercial tests—the practical outcome 
of such theoretical researches—as being the main object 
of the lecture. After briefly describing the progress of 
development and design of both types of bearings 
during the past twenty years, Mr. Macaulay passed on 
to discuss ball and track conformity, the considerations 
underlying load-carrying capacity, margin of safety, 
and as a basis of commercial running tests the intro- 
duction of overload conditions so that such tests may 
be completed in reasonable time, some yery useful data 
being: given in this latter connection. Attention was 
also directed to ball and roller bearings in service, 
maintenance, limits and applications to marine, crane, 
rolüng stock, railway and other work, both from the 
commercial and technical aspects. 

Four principal suggestions for the conditions under 
which the commercial] tests should be carried out 


э) 


were :—(1) To submit the bearing to тоо hours con- 


tinuous running under pure radial load at 1,000 r.p.m. 


; With the intention of subjecting the balls and races to 
|, such a number of revolutions in a reasonable time as 

will just produce flaking from excessive fatigue, the 
| result to be the average obtained from at least half а 
| dozen bearings ; 


(2) the test load to be twice the listed 
capacity ; (3) the probable life under other loading to be 
derived from the cubic law, i.e., the life at normal listed 
load (half test load) would be 800 hours, and so on; 
(4) these severe conditions representing an admission 
of a definite life to a bearing must be considered in 
relation to the majority of applications in actual service. 

Many practical points were brought forward in the 
ensuing discussion, whilst the consensus of opinion 
appeared to indicate that the proposed tests were nof 
any too severe. 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspon- 
dents” or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, vf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on « 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 


and address must be sent with the manuscript as a guarantee of good faith No 
The Editor’ s 


correspondence will be entered into with regard to successful replies. 
decision is final, 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sia competitors who win the first or second prize the most times during the next twelve 
months. 

The words ** Questions and Answers " or“ Q” and “ A” should be placed at 
the top left-hand corner of all letters intended for this column, 


Answers to Questions. 
Question No, 151. 
Can any reader inform me of an easy method and 
means of calculating the details necessary to design a 
magnetic brake of the solenoid type, such as is used on 


The first prize (ros.) has been awarded to “ M. M." 
for the following reply :— 

A suitable design for the required solenoid is illustrated 
in the accompanying drawing. Two solenoids are 
suggested, with a spring to ensure a quick release. 


The cores slide in brass bushes with a disc of soft copper 
below the plungers to prevent any trouble from jarring. 
The following will be found a simple and convenient 
method by which the dimensions and winding may be 
calculated. 
To find area of plungers : 
. P X 72,200,000 
= ee a 
area in square inches, 
P = pull in pounds. 
B = density of lines per sq. inch. 
It is generally more satisfactory to have small stroke. 


A 


where A 
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Suppose we want a pull of бо 1Ь.; then, allowing 
20 lb. for the spring, each core must give a pull of 
40 lb. Let the gap be $ in. With a density of 50,000 
lines per sq. inch, and taking leakage as 30 per cent., 
the density in the air gap will be 


70 _ 50,000 ; 
+— x = = 35,000 per sq. inch, 


I00 I 
0 X 72,200,000 ) 
then area of cote ae = 2.357 sq. inches, 
35 X35 
EA 
: 25 : 

.. diameter = "AE I.73 (say, I.75 inches). 
‚7854 

Ampere turns = Bl 


‚3133 Bl. 
1 = length of air gap). 
3133 X 35,000 X .5 

— 5483. 

In the winding space we can have 14 layers of 120 
turns each = 1,680 turns of No. 20 d.c.c. copper wire. 
With the two in series the cold resistance of this winding 
will be about 17.5 ohms. j 

We want 5,884 ampere turns, 

5,884 
1,680, 

For this current an external resistance, on a IIo- 

volt circuit, will be 


(==) - 17.5 = I4 ohms. (approx.) 
3:5 


The above will show the method of design ; alterations 
can be made in dimensions and winding to suit circum- 
stances. Holes could be drilled in the iron covers to 
secure ventilation. —' M. M." 


(where 
.. Ampere turns 


current — 3.5 amps. (approx.) 


No second award is made. 


The Electro-Harmonic Society.—The next Smoking Concert will 
be held in the Caxton Hall, Westminster, on Wednesday, 
toth inst., at 8 p.m. р 

Еіпапсе. Ап interim dividend at the rate of 7 per cent. per 
annum will be paid on the preference shares of Crompton and 
Co., Ltd., for the six months ended September 3o, 1922. 

Well Merited.—Congratuiations to Sir Edward Manville, 
M.P., on the knighthood which has just been conferred upon 
him. During his strenuous life he has had much to do with 
the growth of the electrical industry, and we feel proud, there- 
fore, that his services to his country have at length been 
acknowledged and rewarded. ў 

The B.T.-H. Co., Ltd., of Mazda House, are making a special 
push with their new fittings for office lighting. They are care- 
fully designed to eliminate eyestrain, and at the same time to 
give the most comfortable 3llumination, and we understand that 
they are meeting with great favour in the business world. 

We have received from Messrs. Sir Isaac Pitman and Sons, 
Ltd., the well-known technical publishers, of Parker Street, 
London, W.C. 2, a copy of their new catalogue of scientific and 
technical works. It is very comprehensive and contains details 
of a large number of books which will interest the readers о! 
this paper, so we can cordialiy recommend early application 
for a copy of the new list. 

Messrs. Higgs Bros., the well-known motor 
Sand Fits, Birmingham, are now extending to a period of twe 
years their guarantee of the motors which they manufacture. 
This is, we believe, a very uncommon thing as regards electric 
motors, and it speaks voiumes for the confidence which the firm 
have in the quality of their own goods. 

List S.40, dealing with switch and plug connector combinations, 
has just been published by Messrs A. P. Lundberg & Sons, the well- 
known '' Lektrik " specialists of 489, Liverpool Road, London, 
N.7. It deals with a large number of the special combinations 
of switches and plugs for which this firm has built up such a 
reputation during its forty years of existence, and it is certain to 
prove of direct interest and business value to installation con- 
tractors, to whom it will willingly be sent on application. 


specialists, o! 
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WINDOW DISPLAY COLOUR LIGHTING. 


By means of the B. T.-H. ‘‘ X-Colour-Ray ” attach- 
ment, which, both in design and construction, is the 
essence of simplicity, consisting as it does of only 
frame, slide and colour medium, the striking window 
display lighting is made economically possible. In 
practice the frame fits over a ‘‘ Jove” or ‘‘ Jupiter” 
X-ray reflector, and is attached to the reflector by 


| 


special points in the display. These projectors serve 
to emphasise the high-lights on the coach and metal 
work, and as they are fitted with slides of a different 
colour from the main, lighting, the effect is very 
attractive. à 

The lighting of the showroom itself is cffected by 
means of the B. T.-H. ‘ Keldon ” fittings—a unit which 
has particular advantages for this class of service. It 
is a semi-indirect fitting, but differs from the ordinary 
bowl fitting in being totally enclosed, and therefore 


Fic. 1r.—WINDOWS OF 


means of four hooks, which fix in the ventilation holes. 
The slide is made to hold the gelatine colour medium 
(the only medium that does not rapidly fade), support- 
ing it by means of fine steel wires. Red, amber, blue 
and green are the standard colours provided, and the 
insertion or withdrawal of the slides is the work of a 
moment. An important feature is that the colour of 
the lighting can be changed in a few seconds by the 
substitution of one slide for another. Thus, by keeping 
a few spare slides, the trader is able to alter the 
appearance of his display as often as he likes. 

One of the latest and most effective installations of 
* X-Colour-Ray"' lighting is in the windows of 
Wallace-Harmer Motors, Limited, The 


Kingsway. 


23 
3.—B.T.-H. 
SPOTLIGHT PROJECTOR. 


Fic. 2,—X-Ray REFLECTOR 


Fie. 
WITH COLOUR ATTACHMENT. 


X-ray reflectors, equipped with Mazda gasfilled lamps 
and fitted with colour attachments, are fixed at the top 
of the window behind the fascia, and in addition 
B.T.-H. spotlight projectors, also fitted' with colour 
slides, are used to concentrate light on one or more 


| 


WaALLACE-HARMER Motors, Ltp., KiNGSWAY. 


dust-proof. The main glassware is in cne piece, trans- 
parent above and translucent below. 


Altogether, the Wallace-Harmer installation affords 


an excellent example of commercial lighting on 
es 
£ ; ` 
Li >». 
кт 
L 
———__ e 
Nay 
Fic. 4.—'' KELboN"' Toratty ENcLosED, DusrPRoor 
FITTING. As USED FOR [INTERIOR LIGHTING ОЕ 


WALLACE-HARMER MOTORS, Ілр. 


thoroughly modern lines. Further information on this 
subject may be obtained from the Illuminating 
Engineer’s Department of the British Thomson-Houston 
Company, Limited, at 77, Upper Thames Street, E.C.4. 
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Reviews of books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


THE Law RELATING TO ELECTRICAL ENERGY IN 
Inp1A. By J. W. Meares. 2nd edition. Cl. буо, 381 pp. 
(Thacker, 24s. net.) —This is the second edition of what 
was practically an explanatory résumé of the Indian 
Electricity Act of 1910, and much credit is due to the 
author, Mr. J. W. Meares, for the careful manner in 
which the new edition has been brought up to date, so 
as to incorporate the changes whieh have been made by 
the amending acts which were passed in 1914, 1920 and 
1922. It gives in a concise and clearly understood 
form all the legal details which govern the supply of 
electrical energy throughout our Indian Empire, and 
as such it should prove an invaluable work of reference 
to all the big electrical engineering firms in this country 
who lay themselves out to supply plant or carry out 
electrical undertakings in India. We have therefore 
no doubt that it will find a ready sale among such 
clients, and that it will prove its use to them in nearly 
every estimate which they may have to prepare and 
submit for work in that country. The printing and 
productions are in every respect first-class, and the 
author is able to write on the subject with a familiarity 
and authority possessed by no one else in India. As 
the standard work of reference in its own particular 
sphere it is bound to be consulted very frequently. 


WHITAKER’S ALMANACK, 1923. 
35., half-bound, 6s.)—Our ever welcome friend 
made its appearance about fourteen days before the 
usual date in order that its many readers might have an 
early and prominent record of the new Cabinet and the 
new Parliament. Other new features are also included, 
among them being the provisional Government of the 
Irish Free State and full particulars of the newly-elected 
members of the london County Council. One decidedly 
new and interesting addition is an article entitled 
.' Career,’’ in which advice is tendered to parents with 
regard to various professions and callings as well as 
much valuable information concerning the steps to be 
taken when launching their sons and daughters on the 
sea of life. Altogether our old friend is just as useful 
and invaluable as ever it has been, and that is saying 
the very least in its favour. 

STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS. 
By Frank F. Fowle. sth edition, 2,100 pp., profusly 
illustrated. (McGraw-Hill, 305. net).— This is one of 
those monumental textbooks which may be said to repre- 
sent the alpha and omega of a science, and as electricity 
has grown from lusty infancy to what might be termed 
elephantine corpulency, so also has this fifth! edition 
developed into a book. 25 inches thick and chock full 
of valuable information, tables and data. True the 
book is American, but much of the text applies to 
practice which is common to all countries, and as 
English engineers have to design, construct and control 
electrical installations in all parts of the civilised —and 
uncivilised—globe, they are always keen on keeping 
themselves in touch with the best practice of all coun- 
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tries so as to submit plans and estimates which are 
directly appropriate to the scheme under consideration. 
That is why this Standard Handbook has gained and 
held such a wide sale in Great Britain, and this new 
edition has been anxiously awaited by quite a number 
of clients. Each section therein has been most 
thoroughly revised by substituting up-to-date material 
and data for that which had lost its value in the march 
of progress, and where necessary additional matter has 
been included. It may therefore be taken without 
hesitation that the book is as reliable and accurate as 
it is humanly possible-to make it, and we can most 
vordially recommend it to our readers. 


NEW BOOKS PUBLISHED, 
* Second Annual Report of the Electricity 
108 pp., sewn, 2s. 6d. net. 
* Electrical Engineer’s Year Book, 1923,” 
215, net. 


Commissioners,” 


quarto, Over 500 pp., 


Correspondence. 


To the Editor of ELECTRICITY. 

Sir,—When reading "Elektron's" remarks in your 
issue of December 22, respecting imitations of elec- 
trical methods by the gas industry, one is reminded 
of the attempt to introduce a flexibie eas pendant, in 
imitation of the ordinary adjustable counterweight 
fitting so commonly employed in electric lighting. 

One wonders, also, what became of the switch which 
provided for gas control at a distance. It is still seen, 
occasionally, at trade 'exhibitions, but 3ts installation 
appears to be more the exception than the rule. 

If so far comparative failure results from the attemot 
to imitate control of electric lamps at 2 distaace, one 
feels that it will be quite a long while, if it ever be 
possible, for gas switches to allow control of the light- 
ing from two or more points, or provide for any of the 
other numerous convenient controls now available for 
electric lighting, which, to-day, are taken too much as 
a matter of course, instead of being boomed as one 
of the chief advantages electricity, as a lighting 
medium, has to offer over gas, and a deciding factor 
with a client who has both methods under consideration. 

If the great advantage of control froin two or more 
positions, for example, had been for the past 30 years 
with eas, we should, to-day, have found the 
British Commercial Gas Association making the most 
of it, to the detriment of electric supply, and have 
had to combat a telling argument in favour of gas. 

The commercial manager of the Gas Light and Coke 
Co., Ltd., some time ago, publicly acknowledged that 
electricity had the lead of gas as regards convenience 
of control. | 

There is no doubt but that, as an indcstry, we 
dislike beating the big drum, and appear to prefer to 
hide our light under the proverbial bushel. 

Convenience in control, with resultant economy, ^s 
not always first suggested by the contractor, and the 
advantages, when first mentioned by the client, are 
sometimes only grudgingly acknowledged. 

An installation provided with a talking poin* for the 
cient to elaborate among his friends becomes а free 
advertisement for the contractor responsible for it. 

We are, Sir, Yours faithfully, 

A. P. LUNDBERG 


Or 50 


AND SONS. 


Original from 
UNIVERSITY OF ILLINOIS AT 
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Various items. 


China.—The present low exchange value of the mark has, un- 
fortunately, enabled some well-known German firms recently to 
secure some important contracts for electric power plant 
and telephone equipments, at prices 30 to 50 per cent. below 
ihose quoted by British and American firms. On the other 
hand, certain difficulties in regard to the cost of materials and 
labour conditions may render the contracts more liable to show 
a loss than a profit. 

South Australia.—An important electric power scheme is con- 
templated by the Commonwealth Power and General Electric 
Co.. on behalf of which a representative (Mr. C, M. McLeod) 
has been making inquiries in Adelaide to discover which is the 
most suitable of the State's brown coal deposits for the produc- 
tion of power. The company is somewhat favourable to Moor- 
lands as being the best, provided the deposits continue over a 
satisfactory area. The State Government have promised the 
concern whatever assistance is possible, 

Tenders Invited.—The Southland (New Zealand) Electric 
Power Board invite tenders for the supply, delivery c.i.f. duty 
paid Bluff, and erection of outdoor transformer station equip- 
ment for the Monowai Hydro-Electric Development Scheme.—— 
The State Electricity Supply Works of Montevideo invite tenders 
for 16,000 metres of coloured cords for internal wiring, and for 
27,750 metres of 225-volt V.I.R. Jead-covered cable. Further 
particulars of the above three tenders from D.O.T., 35, Old 
Queen Street, London, S.W. r. И 

The Empire Exhibition.—We have received No. 1 of the 
Empire Exhibition News, which will be published at intervals, 
price 2d., from the office at 16, Grosvenor Gardens, London, 
S.W. 1. It contains illustrated articles dealing with various 
sections of this great imperial undertaking, and should help to 
turther the aim which it has in view—viz., to make known 
to all his Majesty’s subjects the vast resources of the Empire, 
end thereby foster and develop that great inter-imperial trade 
which is so essential for the life and well-being of the hundreds 
of millions who live in security under the British flag. From 
our point of view it can be stated that it will constitute the 
most up-to-date and representative assembly of machinery of all 
descriptions that the world has ever seen. 

Melbourne Telephone Service.— According to a recent issue of 
The Industrial Australian, more than 1,200 people are awaiting 
connection with the Melbourne Central Telephone Exchange, 
aud every effort is being made by the department to deal with 
the position. When the Collingwood automatic exchange was 
opened recently 550 lines were taken from the Centra] Telephone 
Exchange and added to the new exchange. It is anticipated 
that the sso vacancies on the central exchange list wil] not 
be filled until the end of January. As for the remainder of the 
1.200 on the waiting list, it seems almost certain that they will 
have to wait for twelve or eighteen months, by which time it is 
anticipated the new North Melbourne Exchange will be con- 
structed. m 

Meetings.—The next meeting of the National Assoc'ation of 
Supervising Electricians will be held on Tuesday. January 9, 
at the St. Bride's Institute, Ludgate Circus, E.C.4, at 6.45 p.m. 
Paper: “Electric Lifts," by H. Marryat, Esq., IMEI ESE Mete 
—— A meeting of the Illuminating Eng. Society will be held at 
the Royal Society of Arts (John Street, Adelphi, London), at 
8 p.m., on Tuesday, 16th inst., when a discussion on “The 
Need for Suitable Training in Illuminating Engineering " will 
be opened by Mr. C. E. Greenslade and Mr. J. E. S. White.—— 
The Scottish Centre of the I.E.E. will meet at the North 
British. Station Hotel, Edinburgh, on Tuesday, oth inst., at 
7 p.m. Paper: “Domestic Load Building," by W. A. Gillott. 
LA Wireless Section Meeting of the I.E.E. will be held 
on Wednesday, xoth inst., at 6 p.m. Paper, “ Design of Radio | 
Towers and Masts: Wind Pressure Assumptions,’ by C. F. 
Elwell (Member).——The Junior Inst. of Engineers will meet at 
39, Victoria Street, Westminster, S.W.1, on Friday, sth inst. 
Lecturette, - * Wave Power Transmission,’ by D. W. 
Dinwoodie (slides). Also оп Friday, 12th, paper, 
* Transient Phenomens Arising in Transformers from 
Switching Operations,’ by S. A. Stigent (Member). And on 
Friday, 19th, lecturette, ‘‘ Paraffin as Fuel for Marine 
Motors," by Stratford C. Saunders (Member) (slides). АП at 
7.30 p.m.———At the next meeting of{the Inst. C.E., to be held 
on Tuesday. oth inst., at 6 p.m., at Great George Street, West- 
minster, S.W. r, the paper to be submitted for discussion is:— 
“ Twelve Years’ Operation of Electric Traction on the Lon- 
don, Brighton and South Coast Railway," by H. W. H.| 
Richards. | 


West of Scotland Electricity District.— The Electricity Com- 
missioners have extended..the time within which objections or 
representations may be made, or any improvement scheme may 
be submitted, until June 30, 1923. 

Argentina.—According to the Board of Trade Journal, local 
competition in the manufacture and supply of electrical fittings 
appears likely to continue and even possibly to develop. British 
firms should make a point of domg their best to secure as 
much as possible of the business in these goods, 2831 

Payment by Results.— The Inst. of Industrial Administration 
arnounces that at 8 pim. on Tuesday, January 9, at the 
London School of Economics, Sir Lynden Macassey will take 
the chair at a lecture on "The Future of Payment by Results," 
to be given by Mr. J. E. Powell, author of ' The Output 
Problem." The meeting will be open to the public, and discus- 
sion will be invited. д 

West Indies.—It appears that the bulk of the electrical 
apparatus used in the West Indies is imported from the United 
States, and this is mainly due to the fact that most of the 
actual installations are American and use American standards. 
It is to be hoped that British engineers will do their best to 
meet this competition and turn the trade towards this country. 
The goodwill is directly in our favour. 

New “ Work ’’ Handbooks.—Two useful additions to the 
famous ‘‘ Work " Handbooks will be made on January 11, when 
the House of Cassell will, publish “The Simple Lathe and its 
Accessories " and a companion volume, * Metal Turning Made 
Easy." . Craftsmen. will welcome the appearance of these books, 
the first of which gives descriptions of typical lathes and notes 
on their practical employment, while “Metal Turning Made 
Fasy " is an up-to-date treatise on modern lathe-work practice, 
and explains in detail the various operations of turning, boring, 
screw-cutting, etc. Both handbooks are amply illustrated, 

Finsbury Old Students’ Assocn.—A Smoking Concert will be 
held at the Engineers „Сор, on Friday, January 19, when. 
the Chair will be taken by the new President, Mr. W. M. 
Mordey, M.Inst.C.E., M.LE.E., at 8 p.m. Tickets 2s.. 6d. 
each, may be obtained from Members of the Council or from the 
Hon. Secretary, Н. P. Guy, 74, Silver Street, N.18. An 
Informal Dinner, at 6.45 (ss. 6d., payable at the Club), will 
also be held, but it is essential inténding diners notify Mr. 
Guy beforehand of their intention to be present, 

A Useful Gift.—Installation contractors and others will appre- 
ciate the penknife sharpener slip which is being presented ‘to 
their customers by Pelican Electric Co., Ltd., of Beehive Wharf, 
Brentford, who are manufacturers of conduit tubes and fittings. 
The sharpener should help to keep in order the pencils used 
for signing orders to the company in the manifold books which 
are in the possession of so many installation contractors and 
readers of ELECTRICITY. Trade readers who wish to have one 
of these mementos should therefore make early application. 

Motor Shipbuilding.—It is well known that 1922 has been a 
year of intense depression in the shipbuilding industry. Yet the 
tonnage of motor vessels completed in this country and abroad 
was greater than has ever been recorded in any previous year. 
Statistics are published in the current issue of The Motor Ship 
relating to the output of the last twelve months, from which 
it appears that the total deadweight tonnage of motor ships 
completed in the year was 429,465 tons, against 333,475 tons 
in 1921, which itself represented a record. , 

Ask for a Copy.—Messrs. W. Н. Willcox and Co., Ltd., of 
38, Southwark Street, London, S.E.1, who are so well known 
as specialists in engineering supplies of every description, are 
issuing their usual calendar for 1923, and are anxious that 
every man in charge of electrical plant and machinery should 
have a copy, so interested readers should. make.a point of 
writing them and asking for it, mentioning this notice. Don't 
leave it until too late.———A useful monthly calendar with an 
adjustable daily indicator, is being issued by Messrs. Francis 
Polden апа Co:, Ltd.; electrical engineers and contractors, 
of 56, Cannon. Street, E.Cf4, and 17, Wells Street, W.r, and is 
certain to be appreciated by their many clients. 

Two Friendly Reminders.— No, not bills, but just kindly 
gifts to smooth the pathway of 1923 have come from our good 
friends the Metropolitan Vickers Co., Ltd., and Bruce Peebles 
and Co., Ltd., respectively. The former takes the form of a 
miniature Cosmos Radiator arranged as an ash tray, which 
will prove useful to all editors as well as io smokers generally 
who may ‘be lucky enough to get one, while the latter is a 
unique desk calendar, substantially constructed of art metal 


-with a very nobby arrangement by which each date 15 


mechanically and effectively cancelled. It has found a home in 
the editorial desk without any delay, and will be carefully 
watched so as to avoid its mysterious disappearance. 
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AUTOMATIC HYDRAULIC REGULATION ОЕ 
FURNACE ELECTRODES. 


The many electric arc furnaces now used in the iron 
and steel industries offer a great field for a reliable 
method of automatically adjusting the position of the 
electrodes. Hand regulation, particularly in the case 
of small furnaces, is prohibitively expensive in labour 
costs. For larger furnaces, electrode control by means 
of electric motors may be employed, but, according to 
Technische Rundschau, this method of regulation does 
not easily permit of economical use of energy supplied 
to the furnace, for reasons which are given later. 

The purpose of the electrode regulating devices is 
to adjust the position of the electrodes with regard to 
the furnace charge so that the current consumption of 
the furnace remains as nearly as possible constant. 
The whole of the electrical equipment can then be 
designed on the basis of a mean current value, and 
current fluctuations which would be objectionable to the 
supply authorities may be avoided. Though the last- 
named consideration is not so important in large 
modern supply networks, it is quite usual for the supply 
station to prescribe the limiting value of permissible 
current surges. Where lighting supply is taken from 
the same mains, this proviso is very necessary, and, 
in any case, excessive current variations involve 
inefficiency and inconvenience all round. 

Now the power consumption of the arc depends upon 
the working voltage of the furnace, and this demands 
a certain distance between the electrodes and the 
furnace charge. Unfortunately the actual distance 
varies continuously, especially during the melting 
period, and it requires the whole attention of the man 
at the electrodes to maintain the correct setting. 
Indeed, on the larger furnaces it requires a man at 
each electrode to maintain satisfactory operation. 

For years past a number of firms have tackled the 
problem of regulating furnace electrodes automatically 
by electrical means. Motors for raising and lowering 
the electrodes may, for instance, be controlled by relavs 
which depend for their action upon the arc current or 


voltage, but constant,care is required to keep the 
regulating contacts in good order. Unless such atten- 
tion can be guaranteed, the reliability of operation, 
under steel works conditions, is apt to be low. ‘This 
difficulty is, however, perhaps less serious than the 
problem of moving quickly and accurately the very 
heavy mass of the electrodes and their supports. ‘Thuis 
the electrode of a 15-ton Héroult furnace weighs nearly 
2% tons, including the carrier arms and accessory 
fittings; in order to develop conveniently the consider- 
able force required to move this weight it is necessary 
to provide between the motor and the electrode an 
elastic coupling: and a gear or rope tackle of consider- 
able mechanical advantage. Slow! movement and more 
or less hunting or oscillation can hardly be avoided. 
The hydraulic system of electrode control, developed 
by Brown, Boveri and Co., and now to be described, 
provides a direct-acting mechanism which requires no 
sensitive relays, is free from delay in operation, and has 
no backlash or overshooting. ^ Without interrupting 
or affecting in any way the operation of the furnace, 
the hydraulic gear can be controlled automatically 
or by hand. The general nature and electrical con- 


nections of the equipment are shown clearly in the 
reproduced from 


accompanying Trua. 


illustration, 
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The whole of the control gear is mounted on a switch. 
board which is, preferably, placed in a cabin so situated 
with regard to the furnace that a clear view of the 
latter can be obtained from the control board 
Normally the regulating mechanism will operate on any 
water pressure from бо lb. to 150 lb. per sq. in., and 
can thus be connected to an existing water supplv 
Referring to the diagram, the procedure for hand 
regulation is as follows :—'The position of rest of the 
electrode, 18, corresponds to the middle position of the 


hand-regulating valve, r3, the handle, r4, of which is 


E 
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then in the perpendicular position. Tne water stop- 
cocks, 12, are then closed. According as the lever, r4, 
is moved forwards or backwards, water under pressure 
flows through 13 either into the electrode cylinder, 15, 
or out thereof, the electrode consequently either rising 
or falling. In the latter case, the descent of the 
electrode is caused by the only partially balanced 
weight of the electrode and its supporting arm, etc., 
and the rate of descent is determined by the position 
of the lever, 14, which varies the opening: of the valve, 
13. Maximum velocity of electrode movement (for 
emptying the furnace or skimming) is obtained by pull- 
ing 14 right back. 

If automatic regulation is required, the hand-operated 
valve, 13, is placed in the closed position (with r4 
vertical) and the two cocks, 12, are opened. Auto- 
matic regulation is then immediately established with- 
out the operation of the furnace being interrupted in 
the slightest degree. Pressure water can now pass 
to the electrode cylinder, 15, through the control 
cylinder, 10, when, and only when, the control piston, 
11, does not interrupt the flow. 

For each electrode the principal components of the 
automatic control are: One current transformer, 3, 
with various tappings; one change-over lever switch, 
5, for short-circuiting the current transformer; one 
automatic valve-speed regulator, 7, 8, 9; and one 
hydraulic control valve, то. 11. The automatic valve- 
speed regulator, which may be regarded as the primary 
feature of the control, comprises a magnetic system, 
the two windings of which carry currents displaced in 
phase, thus establishing a rotating field. In this field 
lies the control drum, which is thus subjected to a 
torque varying with the current strength; the torque 
so exerted is balanced by the spring, 9. 

As the drum turns, through a greater or less angle 
depending on the alterations in the main current, its 
movement is transmitted by the toothed segment, 8. 
to the valve rod of the cylinder, то. According to tne 
value of the main current, the piston, rr, thus ailow- 
water to flow into or out of the electrode cylinder, 15, 
thus adjusting the electrodes as required. Though the 
diagram here reproduced shows the  valve-speed 
regulator arranged for the maintenance of constant 
current consumption, it is equally simple to regulate 
on the basis of constant power consumption. The 
mechanism, as shown, is in the neutral position, the 
torque exerted on the regulating drum being exactly 
balanced by the controlling spring. To regulate for 
constant power consumption it is only necessary to 
provide a pressure coil as well as a current coil on 
the valve regulator, so that the torque on the drum 
becomes proportional to the product of voltage by 
current. 

In the constant-current arrangement the switch, 4, 
changes (for the three electrode regulators simultane- 
ously) the tapping used on each current transformer, 
so that 4, 2, 4, or 5 of the normal current is applied 
to the regulator field. Intermediate settings can be 
obtained by adjusting the tension of the spring, 9, 
and, by these itwo means together, any desired current 
value can be maintained in the electrode circuit. 

The construction of the valve regulator and valve 
is well adapted to the requirements of electric furnace 
operation, particularly as regards the elimination of 
unnecessary regulation; thus small departures from 


| his crop yields from its application. 
higher yields were mentioned, up to so per cent. in- 
crease, for instance, for wheat, oats and potatoes, the 


(without risk of overshooting), whereas wide variations 
of current are corrected promptly. [ 

In the event of the supply voltage at the furnace 
transformer falling to zero for any reason, the current 
would also become zero and the electrodes would be 
lowered by the automatic gear, with disastrous results 
when the supply was resumed. To eliminate this 
possibility it is only necessary to inter-connect a no- 
voltage relay with the valve regulator in such mannec 
that the electrodes are automatically raised in the event 
of voltage failure. 

Tests on a 5-ton, 3-phase furnace fitted with the 
automatic hydraulic regulation described show! that 
the power fluctuations during the melting of a charge 
were about + 5 per cent. compared with + до per 
cent. when relying upon manual adjustment of the 
electrodes. Amongst the other advantages claimed 
for the system described, the following may be men- 
tioned: No motors are used at the furnace for the 
electrodes; no contacts or regulating devices are 
exposed to foundry conditions; no regulating resist- 
ances are used to control the energy supply; the 
electrodes descend only by their own weight, hence 
there is no risk of breaking them by forcing them 
against obstacles; the load factor of the electrical 
demand is improved ; and a higher degree of uniformity 
is maintained in the metal produced 


HOW. ELECTRICITY HELPS THE FARMER.* 

On Saturday, November 25, a crowded and appre- 
ciative meeting of the Bedford Park Natural History 
and Gardening Society attended the lantern lecture 
given on the above subject by Mr. H. A. Carney (who 


is associated with the work of Mr. R. Borlase 
Matthews, the apostle of clectro-farming in this 
country). From the comprehensive series of slides 


shown (many from photographs taken at Greater Fel- 


‚ court), it is clear that electricity has already been 


applied to every power purpose on the farm, from milk- 
ing to ploughing. According to data given by the 
lecturer the consumption of electricity is relatively 


trifling, the energy which will light a qo-watt lamp 
| for 25 hours being sufficient, for instance, to chaff half 
га ton of hay or cut up 6 tons of swedes, or milk 52 


cows, or churn and make 165 lb. of butter. The 
work in all cases is accomplished without physical exer- 
tion and. in a fraction of the time possible by other 
methods. 

Electro-culture or the electrical stimulation of plant 
growth was referred to as a proven possibility, and 
one likely to be of all-round benefit to the farmer, who 
can rely upon a minimum increase of 10 per cent. in 
Instances of much 


annual financial gains varying (at pre-war prices) from 
£3 тоз. to #15 per acre. It appears, however, that 


the necessary equipment has not vet been developed 
on a commercial scale’ for really practical work on 


| farms. 


The use of electric light as an aid in the increased 
production of new laid eggs in winter was one of the 


* Consult also “Growing Crops and Plants by Electricity,” 


the desired constant current are corrected slowly || by Dudgeon. 15. 8d. post free from ELECTRICITY office, 
en 
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more striking illustrations of the all-round utility of 
electricity to the farmer. The increase is from 10 per 
cent. to 25 per cent. over the number of eggs normally 
laid per hen during the winter. 

The most striking instance of all was the production 
of good hay, under exceptionally unfavourable condi- 
tions, direct from grass cut wet and stacked imme- 
diately. Several slides were shown of the process at 
work and samples of the actual produce were exhibited. 

A number of questions were asked at the end of the 
lecture and several further interesting facts were 
elicited. It appears that the success which attended 
the electric haymaking has since been repeated on a 
large farm whose corn crop, extending to several hun- 
dred acres, was in danger of rotting on the fields. By 
installing suitable equipment the crop was saved and 
is now being thrashed. Even in fruit growing it 
seems that electricity may be useful, for a further 
question brought forth a reference to some experiments 
being carried out in New Zealand, where electric 
lamps are hung in the fruit trees. Asked whether the 
use of electricity on farms would not leed to increased 
unemployment owing to the quicker working and conse- 
quent displacement of men, the lecturer replied that 
on the contrary, by increasing the producing capacity of 
larms and of the labour employed, the extended use of 
electricity in agriculture, eliminating the more 
monotonous and the heavier part of the werk, the status 
of the farm worker would be raised, his standard of 
living improved and his wages increased because of 
his increased productive capacity. 


WIRELESS, 


THe MANCHESTER BROADCASTING STATION. 


Now that the Dritish Broadcasting Company has 
been formed, and is actively functioning, some brief 
particulars of one of the principal broadcasting stations 
should prove of interest. The company,.it will be 
recollected, is composed of a group of manufacturers, 
which will ultimately operate at least eight stations 
respectively in London, Manchester, Birmingham, 
Newcastle, Cardiff, Plymouth, Glasgow and Aberdeen. 
Any bona-fide British manufacturer can join the 
company on nominal terms, and the expense of main- 
taining the stations is to be provided partly by the 
Government remitting to the company a portion of the 
receiving licence fee and partly by the manufacturers 
themselves. At present three stations are operating— 
London, Birmingham and Manchester. 

The Manchester station is situated in the Research 
Department of the works of the Metropolitan-Vickers 
Electrical Co., Ltd., at Trafford Park. The M.-V. 
Co. is technically very closely associated: with' the 
pioneers of the broadcasting movement, the Westing- 
house E. and M. Co., of Pittsburg, U.S.A., and has 
put on the market a complete line of apparatus, includ- 
ing a crystal set, a 2-valve set and loud speaker, and 
1s proceeding to market almost immediately larger sets 
for listening over greater distance. ў 

At the Manchester station the power for the trans- 
mitting set is supplied by a small generator in the 
works power house at 440 volts, 50 cycles, 3-phase, 
and this is emploved to drive a triple set consisting of 


exciter supplied by Newton Brothers, Derby. 
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апа 
The 
high tension generator is rated at 2.5 kw. at 5,000 
volts and runs at 1,500 r.p.m. Two ot these 
installed, and a complete change-over of drive and 
supply can be effected in emergency by throwing over 
a single switch from one side to the other. Suitable 
filteri circuits are provided at the high-tension generator 
to remove the commutator ripple. The field of the 
high-tension generator is fed from the exciter through 
a potentiometer type field regulator. This enables 
stable adjustments to be obtained even down to very 
low voltages, which are occasionally required for test 
and experimental purposes. 

The transmitter panel was installed by the Radio 
Communication Co., of London, and employs Mullard 
о-оо valves. The high-tension D.C. supply at 5,000 
volts is fed directly to the anodes of the valves and 
suitable protective gear is provided to protect the 
generating set against short circuits. The transmitter 
is installed in a small transmitting room. While a 
special listening station is provided some miles from 
Trafford Park, the character of the modulation is 
checked also in the transmission room. The filament 
of the transmitting valves is heated from a 30-volt 
battery. An artificial aerial is provided to enable tests 
to be carried out with a minimum cf interference with 
other users of the ether. 

The studio is accommodated in a spacious room 
adjoining the transmitting room. The walls are draped 
with suitable hangings and the floor has been carpeted 
to avoid the resonance and echo encountered from the 
floor and walls of ordinary rooms. Тһе equipment 
comprises a Steinway grand piano with a Welte player 
attachment, a new Edison gramophone of the latest 
diamond-disc type, and an Aeolian Vocalion Graduola 
cabinet gramophone. The studio is connected to the 
transmitting room by multi-core cables, which may be 
used for microphone or other control circuits, these 
latter being run in a separate cable to avoid inductive 
interference. 

The music and speech from the studio is picked up 
by microphone or other suitable apparatus supported 


an induction motor, high-tension generator 


sets are 


on convenient stands. These sounds аге given 
preliminary amplification in the studio, and passed 


through the microphone cable to the transmitting room, 
where further amplification is carried out before the 
amplified currents are impressed on the aerial. 

The aerial used is of the cage-type, and is suspended 
between the top of the well-known water-tower and 


the highest point of the main works building. The 
lead-in is taken from the centre of the main aerial 
and drops into one of the research laboratories. Each 


cage has six wires supported by suitable loops, the 
average height being about 160 feet. The station has 
worked, since its inception, on 800 watts, but the power 
is being increased almost immediately to 1,500 watts, 
the full power for which it is licensed. 

A small experimental station, capable of transmitting 
100 watts, has been erected at Hale. Here a single- 
phase induction motor on the Altrincham Electric 
Supply driving a high-voltage generator of 1,500 volts 
at 1,500 r.p.m. is used with an exciter. This station 
acts partly as an independent experimental station and 
partly as a control for the main broadcasting station, 
end is equipped with various receiving 
““listening-in.’’ The aerial is 150 feet long, and com- 


о 
> 


sets for 
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prises a triple wire with 12 feet spreaders at a height 
of 75 feet. 

in conclusion, we might add forthe benefit of those 
who still do not know, that for authorisation to receive 
radio-telephony all that is required is the purchase of 
a broadcasting receiving licence from the Government. 
This can be obtained from the chief post office of any 
town or village for the sumi of ros. Care is required 
in the selection of a receiving set, and the prospective 
buyer should see that the set is one in which the 
operation is made as simple as possible. Crystal sets 
are useful under ordinary conditions within 15 miles 
of a broadcasting station, using 1,500 watts, although 
reception has been reported in exceptional cases over 
distances several times greater than this. In addition 
to the crystal set, oce: sets and 4-valve sets, etc., 
the M.-V. Co. is shortly putting on the market a note 
amplifier, which, used with a loud speaker, will enable 
everyone in a room to hear what would in the ordinary 
way be heard only in the telephone receiver. This note 
amplifier can be applied to any set. For those people 
who live in flats or who have difficulty in erecting an 
outside aerial a special set containing several valves 
is being developed for use with an indoor aerial. 


NORTHAMPTON INSTITUTE: PRIZE 
DISTRIBUTION. 


The distribution of certificates and prizes awarded 
| uring the session 1921-1922 to the students of the 
Northampton Polytechnic Institute, Clerkenwell, E.C., 
took place recently. The proceedings gained in interest 
by the fact that Dr. S. Z. de Ferranti presented 
the prizes, and that among those on the platform was 
the Astronomer Royal. The meeting in the large hall 
at which the distribution took place was presided over 
by Mr. L. B. Sebastian (Chairman of the Governing 
Body). Recitals on the organ preceded and followed 
the meeting, while throughout the evening the whole 
building was thrown open to visitors, who had full 
opportunities of seeing the machinery and apparatus in 
operation. Demonstrations were given for their benefit 
in the electrical апа other laboratories; there were 
exhibits of students’ work, and lecturettes on interest- 
ing subjects. Besides these there were displays in the 
gymnasium and swimming bath. The proceedings were 
throughout interesting and animated, as one expects 
of such a very busy place when it is in a holiday 
humour ; indeed, we thought the boys who! will be boys, 
and who demonstrate the fact by wearing jelly bags, 
throwing streamers, marching behind a carrot, and so 
forth, were a little more іп evidence than usual. How- 
ever, the older people bore these antics very good 
humouredly. 

In the course of a report which he read at the meet- 
ing, Dr. Walmsley stated that in the Engineering Day 
College the number of enrolments had been 205 in 
October, 1920, and 286 in October, 1921. In the 
earlier year the figures had been largely increased by 
an influx of ex-Service men. An interesting point with 
reference to the fourth year men, who completed their 
courses in July, 1922, was that included among them 
were not only students who had joined in the regular 
way in 1918, but also a fairly large influx of the ex- 
Service men who had rejoined the College early in 1919 
after the Armistice. The result now was that tnere 
was the record number of 28 Engineering Day Certifi- 
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cates to be awarded. In addition to this, of the 19 
students who had been presented for the B.Sc. 
examination of London University 17 had passed— 
some with first and second class honours. An unfor- 
tunate feature of the year's work had been in connec- 
tion with the students who should have been placed 
out in works early in April. The engineering dispute 
had upset all such arrangements, and of the 169 
students who were qualified to be sent out into works, 
and all of whom would otherwise have been sent, only 
126 were eventually placed out, and nearly half of these 
in works in France, Belgium and Switzerland. The 
amount of work accomplished in all the day courses 
might be obtained from a statement that the number of 
student-hours worked in these courses and classes had 
been over 244,000. The corresponding figure for last 
year had been 261,000 : both figures were far in excess 
of anything which could be reported in pre-war times. 
(Applause: ) 

Speaking of the evening work, the Principal said 
that the total enrolments. had reached 6,166 ciass 
entries by 2,034 individual students, as against 
6,458 by 2,624 individual students in ‘the preceding 
session. From these figures it was evident that the 
individual students were on the average taking more 
classes than previously. The total number of hours 
worked had been 166,147, as against 165,146 in the 
preceding session. Notwithstanding therefore a 
decrease of nearly 600 individuals, the work done had 
been actually greater than in 1920-21. The loss of 
nearly 600 students here alluded to had been mainly 
due to the fact that the fees for all evening courses had 
been substantially raised, especially in the case of 
students not residing within the county of London. 
(Applause. ) 

Of the social side of the Institute’s work the Prin- 
cipal said that the membership of clubs and societies 
had risen from 1,242 to 1,325. (Applause.) 

The presentation of prizes and certificates followed. 

Mr. Frank Gill (President of the Institution of Elec- 
trical Engineers) moved a vote of thanks to Dr. 
S. Z. de Ferranti. Electrical engineers, he said, were 
not indifferent to their great men. Dr. Ferranti had 
pioneered in high tension electric engineering, and 
those who had received certificates and prizes would 
value them the more because they had receivd them ай 
his hands. (Applause.) Throughout his life Dr. 
Ferranti had been an encourager of the young, and it 
must have been a peculiar gratification to him that 
evening to hand a prize to Mr. Robert Hicks Walmsley, 
a son of the Principal. (Renewed applause.) 

Mr. W. R. Corke (Mayor of Finsbury) seconded the 
resolution, and the vote of thanks was heartily 
accorded. 

A vote cf thanks to the chairman, proposed by Sir 
Frank Dyson, M.A., etc. (Astronomer Royal) and 
seconded by Dr. W. Garnett, concluded this part of the 
evening's proceedings ; but the demonstrations, exhi- 
bitions, etc., previously alluded to, continued to a much 
later hour. 


Camden, N.S.W.—A meeting of business and professional 
men of Camden was held recently to discuss the proposed 
electric lighting and power plant for the town. The meeting 
unanimously decided that an electric lighting and power plant 
was urgently needed, and appointed a committee of seven to 
interview ап expert electrical engineer and secure plans, 
specifications, and an estimate of the cost of installing a plant, 
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free on application H : : Government : complete with Fuses, six Lightning Arrestors and Earth Bar. Can be used 
for many complicated circuit arrangements. Particularly suitable for 
experimental Wireless work, Quite new. Finest instrument finish. Made by 
. Sullivan, S. G. Brown, A. T. M. Co., Edison Swan, etc., etc. 
uality Unsurpassed. " 
xev nur PEE COE Overall dimensions 91 "x 61x 2} 


Packed and Delivered Free in the U.K. 


W. F. STANLEY & CO., LTD., S. RENTELL & Со: LT” 


Head Office—Show Room : 
286, High Holborn, London, W.C.1. $6, Maiden Lane, London, W.C.2. 
Telephone — — — — GERRARD 2460 


чы 


JOHN OAKEY & SONS, LTD. ЫШ JUST PUBLISHED. "WM 


EMERY, EMERY CLOTH, EMERY PAPER, NM Edicion а 
селт E SAE EAS cm. || TELEPHONE TROUBLES 
Oakey's “Flexible Twilled" Emery Cloth. AND HOW TO FIND THEM 


————Є— 
Ког Pugna: , Sewing Machine, Lock and Scale Mekers, and ри poses where On both the Magneto and Common Battery Systems 


great STRENGTH, DURABILITY and PERFECT FLE 'XIBILITY are required. P N 
FLINT & GARNET PAPER IN ROLLS. rice 9d. Net 

c e THOUSANDS of Copies of this little Manual are already in use in this 

5o yards long by 18 in., 20 in., 24 in., зо in., 36 in, 4o in да іп, & 43 in. wide country and it can be recommended because it covers the ground in a 


practical and reliable manner. Of all Booksellers, or 10d.post free from 


“WELLINGTON ” EMERY WHEELS. 


M 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE. 


S. RENTELL & Co., Ltd., 36, Maiden Lane, London, W.2 


66 097 l 99 
ES a | 
EL I. xo 4 
VALVE SETS 


TYPE В.К. 24v, 28v, ог 3%. 


Owing to the demand for these batteries all 
orders will be dealt with in strict rotation. 
Prices approximately one shilling a volt. 


Ask for Leaflet 4030. а 
О] Тү ride ELECTRICAL STORAGE 
COMPANY LIMITED. 


ОНЕ, ЕЕЕ — ^ London Office : 
CLIFTON JUNCTION, Nr. MANCHESTER. 219-229 SHAFTESBURY AY., W.C.2. 


r8 


HART 


HIGH EFFICIENCY 
LONG LIFE (<<: “4 
EASY TO MAINTAIN. 


White enamelled finish as above, but 
Nickel plated reflector, 


. 63/- each. 
Weight, 8 lbs. 


12 in. diam. 
Ref. No. H 3406 
Height, 16 in. 


ЕАТС 


ADOPT THE BEST PRACTICE 


HART ACCUMULATOR CO., L™. 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 
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BY INSTALLING 


BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 


Hart Batteries have distinct advantages over all 
other makes. he superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 

of all kinds 


BRANCH OFFICES AT— 


118-120, CHARING CROSS ROAD, LONDON, W.C.2. 
Telegrams : Secabilis, Westcent, London. Telephone : Gerrard 7766 (6 lines). 


Branches - LEEDS, BIRMINGHAM, BELFAST, NEWCASTLE-ON-TYNE. 


BELFAST .. 41, Chichester Street. MANCHESTER 4, Victoria Bridge. 

BIRMINGHAM 174, Corporation Street. WESTMINSTER ,. 36, Victoria St., S.W.r. 

BRISTOL .. 37, Victoria Street. YORK 6, Bridge Street. 

GLascow 107, Wellington Street, 
a ———————————————_— 
MUNICIPALES 
: f d fit : 
E For the best series see page 9 of the Sunco = 
= Fire List (free on request). The models = 
= illustrated are highly efficient and reliable — = 
= many thousands are giving real satisfaction. = 
= Your order will be delivered from stock. = 
= ЕЕЕ. No. Н 3420. COSMOS. = 
= Scientifically designed real Copper Bowl on bright = 
= black enamelled base. The special construction zz 
= of the heating element, etc., gives a wonderfully == 
= efficient cosy red beam of heat. Bowl is hinged, so = 
= that heat beam can be directed where required. = 
= Supplied complete with connector, 3 yaids of = 
= flexible cord and lamp adaptox, boxed. Diam. of = 
== bowl 14in. Height, 18in. 550-watt. Weight, 7 lbs. = 
= Rer. No. Н 3405. SUNFLOWER: Ref. No. H 3420 37 /6 each. = 
= Substantially built, removable guard. Also supplied with Hammered Copper Bowl. = 
ES Florentine bronze finish, cool handle, Ref. No. H 3421 43 /6 each. = 
= 13 in. diam. adjustable copper reflec- = 
= tor, removable wile guard. Heavy A з = 
ES leaf design base. JE Ale \ G = 
= Ref. No. Н 3405 ... 45/- each. (FUE, AS 5 
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TO OUR READERS. 

ErkorTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 


Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing oflice not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. ‘This 1s important. 
Rate quoted on application. Subscription : 13s.a year, 6s. 6d, half year, 3s. 3s. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, 8. RENTELL AND CO., LTD., 3C- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Little more than a month ago I wrote on this same 
subject, as prompted by the appeal of the British 


Empire Producers’ Organisation, 
A Seli- and pointed out how necessary it 
Supporting was to encourage co-operation as 
Empire. between the Colonies and the Mother 


Country in the matter of interchange 
of goods, foodstuffs, raw materials for industry, etc., 
the better to cope with the growing foreign competi- 
tion, which reacts alike against Great Britain at home 
and her Colonies and Possessions overseas. Largely 
self-governing, our various Colonies are perfectly 
entitled to legislate for themselves in matters of 
individual concern, and we at home can safely leave 
them to enact laws calculated to secure the maximum 
benefit for their populations, having regard to all local 
circumstances. j 


In the matter of inter-trading with the Mother 
Country, however, there should be a common inter- 
Colonial policy regarding tariffs, imports, exports, and 
all matters affecting trading relationships between our 
Colonies and ourselves, the ultimate object being to 
encourage trade within the Empire as far as is prac- 
ticable, and, furthermore, render the Empire self- 
supporting. Ín view of these desiderata, which I think 
every Briton or Colonial will agree with, it is difficult 
to sense the equity or logic of the individual or in- 
dividuals who in the first instance imposed and ap- 
parently still maintain a duty to the extent of 8d. 
per lb., or 35 per cent. ad valorem, on British cata- 
logues imported into Australia. A manufacturer's or 
trader's catalogue is im itself an essential certificate 
of his desire to do business. It deals with the goods 
he has to sell and is the only means available for 
"bringing those goods to the more or less immediate 
personal notice of prospective buyers. 


To place what amounts to be a partial embargo on 
the entry of British catalogues into British territory 
is entirely contrary to the spirit of Empire trade ex- 
pansion, and it is difficult to discover a plausible 
excuse for such a policy. One can understand that 
Australia, like certain other portions of the Empire, 
desires to promote home industries, and to this end 
is prepared to protect the interests of her own manu- 
facturers even at the expense of home competitors, but 
this in itself is no justification for a duty on catalogues 
in general. Another alternative reason which might 
be advanced is that the imposition of a duty on British 
catalogues entering Australia prompts British manu- 
facturers who desire to trade with Australia to have 
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their catalogues printéd in that country. Such an 
argument, however, scarcely holds water, inasmuch 
as, if carried to a logical conclusion, it would necessi- 
tate considerable and unnecessary additional expense 
in printing a common catalogue in small quantities, at 
widely separated points, and in such numbers that 
the costs of production would be increased out of all 
proportion. 

Furthermore, there is the educational vere of the 
catalogue which is allowed free circulation throughout 
the Empire. Enterprising manufacturers and traders 
spend much money and effort to provide interesting. 
educational, and instructive illustrated catalogues and 
price lists describing their goods, and it is largely 
by this means that colonists and dwellers in the far- 
flung areas of the British Empire are kept advised 
and in touch with what it is possible for them to 
obtain under an advanced civilisation. Thus a dury 
on catalogues not only penalises the trader who issues 
it, but also the Australian up-country, who is left 
guessing as to the resources of the Mother Country. 
I am glad to note that the Australian Association of 
British Manufacturers and their representatives have 
brought this anomalous duty and its disadvantages to 
the more immediate notice of the Minister for Trade 
and Customs, who must in the natural order of things 
refer it to the Tariff Board. I can hardly imagine 
that this latter body realises the existence of such a 
duty and what it involves. 


In no other branch of public expenditure is there 
such ample scope and pressing need for the application 
of the “ axe” than in education. 


Room for Practically every other trade or pro- 
Economy. fession, save that of teaching the 


young, has submitted to an inevitable 
reduction in salaries and wages. | Not so the school- 
masters, mistresses, and teachers under the Board ot 
Education, who are regarded as very generously in- 
clined towards tlie public purse, because they agree, 
through their organisation, the National Union of 
Teachers, to a cut of 5 per cent. in salaries for the 
year beginning April r next (significant date). In five 
years the cost of educating children in the free schools 
of England and Wales has nearly doubled, whilst by 
comparison with pre-war figures it has more than 
doubled. And what do you get for it? The average 
child, leaving an elementarv school, is no better fitted, 
if as well, for facing the battle of life than when the 
three R's were taught on a very primitive but fairly 
effective plan, at a hundredth of the cost of educating 
the children of to-day. 


The whole scheme of education needs revision, root 
and branch; it is too costly for our present resources 
and, what is more, the ratepayer and taxpaver who 
foot the bill do not get anything like value for their 
hard-earned money. I have no quarrel with teachers 
as a class; they are at present on velvet. They work 
shorter hours than practically any other class of the 
community, enjoy longer and more frequent holidays, 
and have every facility for pursuing spare-time employ- 
ment or attractive hobbies. They are perfectly entitled 
to their good time, provided I am not called upon to 
pay an unreasonable education rate and corresponding 
quota of imperial taxation to maintain them. On the 
whole, they are a prosperous section of the community ; 
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there are three married teachers living opposite me 
who bought and still own their own houses prior to 
the war. І wonder what my individual contribution 
was towards those three houses and how it figures in 
the annual cost per child educated. The fact remains, 
education, under present conditions, is far beyond the 
capacity of the country to pay, and the Chancellor's 
investigations towards a healthier Budget may con- 
centrate on this branch of expenditure, with every 
prospect of netting a respectable balance to the good. 


In my last week's notes 1 commented on the very 


abstruse document which applicants for an '' experi- 
mental " wireless receiving licence 

Broadcasting were called upon to fill in, and 
and the suggested that this placing of 


Influence of the further difficulties in the path of the 
Amateur. keen amateur investigator was a poor 
return for the excellent pioneer work 
carried out by this section of the community in the 
past. Since those notes were written, two instances 
have come to my notice of the really valuable results 
accruing to wireless development from the purely 
voluntary research work performed by these amateur 
enthusiasts. In the one case a^series of experiments 
in Transatlantic wireless telegraphy under unusually 
economical conditions has just been completed at 
Wandsworth by members of the Radio Society of 
Great Brtain, the amateur organisation formerly 
known as the Wireless Society-of London. 


Making use of the 170 ft. chimney of the County 
of London Electric Supply Company to support a six- 
wire ‘‘ tubular” aerial, employing a wave length of 
only 200 metres and a maximum power of rj kilo- 
watts for transmitting, this group of amateurs suc- 
ceeded in sending recognised groups of signals to 
American amateurs, and which were successfully re- 
ceived by the latter on nine out of the ten days during 
which the trials lasted. When it is realised that the 
powerful and costly commercial Transatlantic wireless 
stations use for the same purpose wave lengths of from 
15,000 tO 30,000 metres and require anything from 250 
to 350 kw. transmitting power, to say nothing of ela- 
borate and extensive aerial systems, the significance of 
this amateur development work is better appreciated. 


The other instance of amateurs beating the pro- 
fessionals at their own game hails from Manchester, 
where, speaking at a weekly luncheon of the Man- 
chester Rotary Club, Mr. Y. M. P. Evans criticised 
the efficiency of broadcast transmission as at present 
practised by the Broadcasting Company at Manchester, 
Birmingham, and London, as well as Paris. Mr. 
Evans considers that the Trafford Park transmission, 
although consistently improving, is not yet equal to 
that from the other three stations mentioned, and 
went so far as to suggest that the  Metropolitan- 
Vickers Company might with advantage approach the 
local amateur wireless society for advice on this sub- 
ject, its members being responsible for a much more 
successful transmission both of, speech and music! 

ELEKTRON. 


China.—The Sien Hsiung Electric Light Co., at Hungkiang, 
in Western Hunan, has been officially registered at the Hunan 
Civil Governor's Office. 
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LIGHTING PRITTLEWELL PRIORY. 


When ancient monuments or historic buildings are 
being restored, either for private occupation or for 
public enjoyment, the question, of artificial illumination 
always arises. Electrie lighting is generally selected, 
and much care is exercised in the production of lanterns 
or fittings which shall be in keeping with the style or 
period. Sometimes, alas, in spite of this, the effect is 
ruined by unsightly conduits, switches and other 
accessories. This, happily, has not occurred in the 
recent restoration of Prittlewell Priory, which was 
acquired in 1917 by Mr. R. A, Jones, of Southend-on- 
Sea, and was presented by him to the borough as a 
place of public recreation. Of the original buildings 
only the Refectory and the Prior’s Chamber now remain 
These have been restored, and with the exception of 
two rooms at the junction of the old buildings, all 
modern additions were removed—the two retained 
having been adapted for museum purposes. 

The clectric hghting* was entrusted to a local firm, 
Messrs. P. Richards and Co., and they are greatly 
to be congratulated on the manner in which the instal- 
lation has been carried out without obtruding unsightly 
wiring or accessories. The fittings are to the design 
of Mr. Philip M. Johmston, F.S.A., F.R.I.B.A., and 
are simple oak corona pendants with three lights in 
each for the larger rooms, and single light drops and 
ceiling lamps of similar design in the corridors and 
smaller apartments. +All are equipped with Osram 
Axial type lamps. 


THE REFECTORY, 


Fic, 1. —PRITTLEWELL PRIORY : 
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With the object of avoiding cutting away the original 
roof timbers and other parts of the fabric, and to render 
the wiring as inconspicuous as possible, the ‘‘ Kings- 
way ’’ wiring system, developed by the General Electric 
Co., Ltd., was selected. As our readers are no doubt 
aware, this is a simple system employing lead-covered 
wires, with a special back-plate and continuity clips 
at all junctions and outlets, also special junction box 
covers and wiring clips, but otherwise utilising standard 
wiring accessories. Wherever new walls were avail- 
able, these were chased to receive the lead-covered 
cables, but on the roof beams and other positions the 
wires are run on the surface, where, as will be seen 
in the photographs reproduced herewith, they are not 
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FIG. 2.—PRITTLEWELL PRIORY: 


CHAMBER. 


at all conspicuous, in spite of the fact that the photo- 
graphs were taken only a few days after the instal- 
lation was completed and before the lead covering had 
become tarnished. 

The Refectory (Fig. 1) has been restored almost 
exactly to its original condition. It would have been 
little short of criminal to run conduit on these wonderful 
oak beams, but the lead-covered cables are practically 
invisible. They are run as far as possible on the tops 
of the -beams before they drop down the side to the 
fittings. The whole of the Refectory lights are con- 
trolled from one corner. 

Fig. 2 is a view of the Prior's Chamber on the upper 
floor, which has been treated in a similar manner to 
the Refectory. 


Thanks are due to the Corporation of Southend-on- 
Sea for permission to take and publish photographs o! 
the building, and also to Mr. William Pollit, F.L.A. 
(Dip.), chief librarian and curator, and Messrs. P. 
Richards and Co., electrical contractors of Westcliff, 
for their help in preparing the matter. 


“MAGNET " ELECTRIC COOKERS. 


In a new folder (No. 11. 2,867) the G.E.C. give 
particulars and prices of a scries of ‘‘ Magnet ” electric 
cookers, covering all requirements from those of the 
bachelor to a family of twelve persons. For the famity 
which does not exceed eight there is an inex- 
pensive range, of substantial sheet-metal construction, 
double cased, and well finished in black enamel, with 
bright metal · relief (see accompanying illustration). 


The oven measures 255 in. high by 18 in. wide and 
154 in. deep overall, the oven space being 17$ in. by 
104 in. by 124in. There are three heating elements, 
two at the sides of the oven and one at the top. The 
top elemert is used not only as an auxiliary heat for 
the oven, but also for grilling, toasting and boiling. 
The maximum loading of this oven is 2,700 watts, 
variable in 15 steps, down to a minimum of 300 watts. 


Correspondence. 


А) CORRECTION. 
To the Editor of ELECTRICITY. 

DEAR SiR,—In my answer to Question No. 
published in your issue for January 5, 1923, please 
read: In the winding space we can have 13 layers 
of r20 turns each of No. 20 d.c.c. copper wire. This 
will be 1,560 turns. We want 5,483 ampere turns. 


5,483 ө LES 
= 3.5 amps. (approx.) 
spore 95 amps. (арр 


Yours faithfully, “М. 


ISI, 


Е сасгеле == 


М.” 
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Reviews oi books, &c. 

[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.) 


WIRELESS TELEPHONY. By R.. W. Hallows, 
M.A. (Pearson. 15. 6d. net.)—This small book is 
written as a first guide to the beginner, who wishes 
to gain a general idea of the “ hows ”’ and the ‘‘whys "' 
of wireless telephony, and it further describes in simple 
language and with clear sketches how the simple home- 
made crystal set may be constructed and used. The 
author in his foreword mentions that he uses analo- 
gies which must not be stretched too far. Some of 
the analogies that he uses are extremely good, and 
help towards a clear understanding of the subject. 
For instance, in the usual elementary book of radio, 
a stone dropping into a pond is, as a rule, described 
when dealing with wave motion. This analogy, 
although so common, is after all only a description 
of surface waves, whereas we require a somewhat 
different analogy, which more readily makes clear a 
pressure wave. Mr. Hallows’ description of the stick 
swinging to and fro in the pond more closely indi- 
cates the nature of the wireless wave than the analogy 
mentioned above. The description and diagram show- 
ing waves travelling out in ever-widening circles is also 
good, as it shows so clearly how the wave motion is 
dissipated, and how receiving sets at some distance 
from the transmitting station only receive a small 
portion of the transmitted energy. There is one point 
that has been overlooked, and this occurs in the dia- 
gram showing the method of making up a twin wire 
aerial. In this diagram, the lead-in wires are shown 
connected some little distance down the aerial wires 
and not, as they should be, connected to the ends of 
the aerial wires. This is an error which is constantly 
being made on aerial diagrams and sketches, and, 
although it may not be of great importance, it does 
detract from the efficiency of the set if the aerial is 
constructed as shown by the diagram, as it is obvious 
that such an aerial will have two different natural 
wave lengths. The book does fulfil its object, and it 
should be of use to the amateur, as it does very 
clearly and concisely explain the theory of wireless 
telephony. The constructional portion relating almost 
entirely to crystal sets is clear, but the construction 
of the set described is crude. 


THE Book on Rapo. By Charles William 
Taussig. (Appleton, New York and London. 165. 
net.)—This book is essentially American, and, as 
claimed, does give a popular and clear description of 
radio apparatus and its use, and also outlines the 
development and application, both public and private, 
of the science up to the present day. The amateur 
will find in the book material of practical usefulness, 
but we do not agree that the professional will find 
the book of very much service, as it is essentially a 
»opular treatise. As stated above, the book is essen- 
tially American, and quite a number of its chapters, 
while of interest, are of very little use to the amateur 
in this country, except to give him an insight into 


the position in the United States of his favourite hobby. 
Like some other American books on the subiect, there 
are many stories woven into the text, and also some 
history, so that in parts one has the impression of 
reading a novel rather than a book of science. For 
this reason it may not appeal to the English amateur, 
who as a rule prefers the ‘‘ dry as dust ’’ methods of 
explanation. The diagrams are, in general, those 
usually found in wireless text books, and the majority 
of the illustrations show the various standard catalogue 
articles sold by American manufacturers. А consider- 
able amount of information on the United States 
Government Radio Service is given, on both the War 
and the Navy Departments, and also the Department 
of Commerce. A chapter is devoted to the United 
States Government regulations. Various types of aerial 
are described, the majority of which are not allowed 
by the Postmaster-General in this country. A chapter 
is given entitled ‘‘ Radio Dictionary,” and in this the 
description of some of the terms certainly lacks detail. 
For instance, ‘‘ ampere "' is described as '' the electri- 
cal unit of current flow," ‘‘ alternator—a machine for 
generating alternating current," '' Henry—the unit of 
inductance,”  *kilowatts—r,ooo watts,”  *volt—the 
unit of electrical pressure." It will be seen that the 
amateur looking up such words as these is not given 
a very great deal of useful information. То sum- 
marise the book, it does contain much information of 
value to the American amateur, but it is doubtful if 
much of the information is of interest, to say nothing 
of use, to the English amateur, and such information 
as would appeal to him is contained in books written 
in this country and sold at a very much cheaper rate. 


MecuHanicAL WorLD YEAR Book, 1923. (Emmott, 
Is. 6d. net.)—In the current edition of this veteran 
annual a new section has been devoted entirely to 
fan work, including some most useful tables. Other 
sections have been rewritten or revised, and that on 
belting has been considerably extended, so the book 
maintains its high reputation and widens its sphere of 
usefulness. 


BnrrAIN'S GREAT WORKSHOP AND STOREHOUSE, 1923. 
(Trafford Park Estates, Ltd., Manchester.) 

Manchester is again on the warpath in its bid for 
world trade, and in order to show what the group of 
companies known as the Trafford Park Companies can 
do to this end, they have issued under the above title 
a real work of art in the form of an illustrated book 
or brochure describing the facilities offered by Trafford 
Park as an industrial location, by the Port of Man- 
chester Warehouses for storage of merchandise, by the 
Trafford Park Cold Storage for storage of meat and 
perishable produce, and by the Port of Manchester 
Road Service for the movement of traffic by road. 

That is a fairly comprehensive schedule, but it is 
remarkably well done and reflects much credit on the 
enterprise of the companies who arc anxious to extend 
their services and on the Cross-Courtenay Co., Ltd., 
who are responsible for the production of the book 
itself. It opens with a full-page photo of Marshall 
Stevens, who has been the vital force behind all the 
Trafford Park undertakings, and then goes on to the 
sections referred to above. Colour enters langely into 
the scheme, thus enhancing its attractiveness, while 
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the photographic reproductions are large and numerous. 


They show the interiors of such works 25 the Ford’ 


Car Co., Metropolitan-Vickers Co., Glover, Lancashire 
Dynamo and Motor Ca., Taylor, Bros. and Co., Red- 
path, [Brown and Co., and other great firms whose 
works are on the estate. \Also views of the docks, 
roads, sidings, cotton warehouses and, in fact, all the 
leading points of interest which will appeal to the manu- 
facturer who is looking for suitable land on which to 
erect an up-to-date factory and will, so to speak, have 
the world market at its very doors. That is the object 
of the book, and for the sake of the British Empire 
and its export trade by which we live, we can but 
hope that it will have a wide circulation among enter- 
prising men. It is worthy of it. 


Wuo’s Мно IN ENGINEERING DIRECTORY AND 
MANUAL, 1923. 4to, cl., 1,211 pp. (Compendium pub- 
lishing Co. 28s. net.).—This is the third edition of 
this compendium, and its growth can only be regarded 
as phenomenal. It is nearly 500 pp. larger than the 
second edition, and, needless to say, it contains a vastly 
increased number of biographical notices, thus evincing 
the continued interest which engineers generally are 
taking therein. It must be remembered that British 
engineering is world-wide in the fullest possible sense 
of the term, so the list includes the names of 
representative British engineers who are worthily 
carrying .on the traditions of the profession in all 
parts of the civilised, and frequently very uncivilised, 
globe.. Much of the great export trade of this 
ccuntry is due to the indents prepared and sent home 
by these true ambassadors of commerce, and the 
growth of a book of this nature is therefore of double 
value. It indicates the actual growth of our profession 
in all its branches, and it is, in addition, a directory of 
the men with whom manufacturers and contractors will 
wish to get in touch in order to push the advantage of 
their respective specialities. The book has also been 
extended so as to include details concerning the 
engineering societies and institutions in the overseas 
dominions as well as in Great Britain, and there are 
other new features which enhance its value, viz., 
Current Engineering Topics, B.E. Standard Speci- 
fications, Legal Notes and Statutes, Rules and Orders. 
Altogether we can most cordially recommend the book 
to firms and individuals as an investment which should 
repay its cost many times over. 


We have to acknowledge the receipt from the 
Department of Overseas Trade of Reports on the 
Economic and Financial Conditions of Brazil (1s. od. 
net*), Australia (2s. 6d. net*), and Algeria, Tunis and 
Morocco (3s. 6d. net*). In each case there are sections 
dealing with electrical machinery, wireless telegraphy 
and telegraphs and telephones, and they are, therefore, 
of direct interest to (British manufacturers and export 
merchants who wish to increase their present trade with 
those countries, or who seek to open up new branches, 
and thus develop the exports which we are all so anxious 
to send cut. 'Phe'D.O.T. is certainly doing its utmost 
to obtain information of value to the British trader, 
and it only remains for that information to be utilised 
to the utmost. 


* Prices 28., 2s. gd., and 4s. 


1 respectively, post free from 
ELECTRICITY office. DAE 


Digit zed Dy 
INTERNET ARCHIVE 


ELECTRICITY. 


238 


Various Items. 


Tenders Invited.—' The Municipal Council, 
invite tenders for an $8,000-10,000 kw. turbo 
Details from the D.O.T. (Room 49), 35, Old 
Westminster, S.W. 1. 

Tenders Wanted. 
Infirmary at Raine Street, London, E.r. For 
official advertisement on the prepaid page. 

I.E.E. Visit.— On Saturday, the 13th inst., there will be a 
visit of the London Students’ Section of the Institution of 
Electrical Engineers to Messrs. Morgan Crucible Co.'s Works 
at Battersea. 

Meetings.—The I.E.E, will meet in the Lecture Theatre of 
the Institution, Savoy Place, Victor a Embankment, W.C. 2, on 
Thursday, 18th inst., at 6 p.m. Paper, “Works Production,” 
by G. H. Nelson (Member). 

I E.E. Members’ Dinner.—Arrangements have been made for 
the members of the I.E.E. to dine together at the Engineers’ 
Club, Coventry Street, W., after the ordinary meeting of the 
Institution, to be held on January 18. The charge per cover 
will be ss. 6d. 

Osram Robertson Staff Dance.— Saturday, December 30, was 
the date of the Christmas dance held by the staff members of 
the Osram-Robertson Social Club. It was given in the works 
dining hail, which was festively adorned for the occasion. 
Their own band provided excellent selections of music, and 
the addition of carnival novelties helped everyone to have a 
very enjoyable evening, which was shared by Mr. and Mrs. 
Wilson and Mr. and Mrs. Driver and friends. Thanks are due 
to Messrs. Vanhinsenbergh and Taylor for the excellent way in 
which things were organised. 

* Henley Telegraph."—It is worth something to be on the 
staff of W. T. Henley's Telegraph Works Co., Ltd.—to receive 
quarterly the ‘‘ Henley Telegraph." The latest issue (Decem- 
ber) has kindly been sent us and, as usual, is much appre- 
ciated. Among the many articles we note a full account of the 
recent presentation to Sir Geo. Sutton, Bart., a very interest- 
ing description of railway travelling in Brazil, also numerous 
notes, some long, some short, on all kinds of topics of interest 
to Henleyites (we would like to congratulate ‘ В.Р.” on his 
clever piece of drawing), and as usual a most impressive list 
of recent orders for all sorts of wire and cable from all over 
the world. 

Just Published.—The new edition of “ Telephone Erection and 
Mainterance " by White is now ready, and can be ordered 
through any bookseller (3s. 6d. net), or it can be purchased 
direct from the publishers, S. Rentell and Co., Ltd. (ELECTRICITY 
Office), 36, Maiden Lane, London, W.C.2, price | post 
free. This well-known work is recommended officially by the 
City and Guilds examiners, and as such is in constant demand 
for electrical installation work, so every reader interested in 
that subject should get а copy as quickly as possible. This 
new edition has been most carefully revised and considerably 
enlarged. ; 

Calendars, etc.—Very charming calendars for 1923 have 
reached us from the D. P. Battery Co., Ltd., of Bakewell, 
Derbyshire, and Messrs. Haslam and Stretton, of Cardiff. The 
former is, as usual, a beautiful illustration in colour repro 
ducing an aero photo of the works and properties of the com 
pany, including the staff and workmen's cottages and recrea- 
tion ground. It shows the River Wye, which runs through the 
famous Derbyshire dales and supplies the motor power to 
these extensive works, and is really a very handsome picture, 
which will adorn any office. Тһе other is a well produced 
illustration in colour of ** Eva," and if the aforesaid young lady 
is a specimen of the types of female loveliness to be seen in 
the offices of Messrs. H. and S. we have no doubt that they 
wil have a very large number of callers. Of course, ostenta- 
tiously on business, but possibly with an eye to other and more 
attractive objects. From Mr. J. Martin Blair, M.I.E.E., of 
Amberley House, Norfolk Street, London, W.C.2, who is the 
representative in this country of the Hengelosche Electrische 
en Mechanische Apparaten-Fabriek at Hengelo (Holland), w« 
have received a copy of the Company's Diary for 1923, and 
as it is a neat and convenient size for the pocket it is certain 
to be appreciated by all who are fortunate enough to receive 
it. In this instance the usual technical data has been omitted, 
but in place thereof a few illustrations are included of the very 
extensive range of the company’s manufactures, such as A.C 
motors and generators, switchgear rectifiers, etc. Mr. Blair 
will be pleased to send a copy of the diary to any electrical 
engineer who is directly interested ў ; 


Johannesburg, 
alternator set. 
Queen Street, 


For the installation of electric light in the 
details see 


3s. gd. 


Original from 
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Sale Bargains —Some small power motors and also some re- 
sistance wires are offered at bargain prices in our small 
advertisement page, to which we would refer our readers. 


Johannesburg.—The Municipal Council invite tenders for 
tramcar spares (Contract No. o). Specification and general con- 
Gitions of tender may be inspected at the D.O.T. (Room 49), 
35, Old Queen Street, London, S.W. 1. 


Tenders Invited.— The P.M.G.’s Department, Sydney, New 
South Wales, invites tenders for telegraph and telephone instru- 
ments and switchboard parts under Schedule No. 944, and also 
for telephone and switchboard parts under Schedule No. 937. 
Particulars from Department of Overseas Trade, 35, Old 
Queen Street, London, S.W.r. 


Trade Opportunities.—According to the current issue of the 
Board of Trade Journal, German electrical goods are again 
making their appearance in Peru. In Cuba the market for 
electric elevators and electrical goods generally is well worth 
cultivating. It is to be hoped that British manufacturers will 
de their best to hold their own in both these countries. 


Reason Meters.—Central-station engineers, installation con- 
tractors and other trade users of these well-known meters will 
have every “ reason " to be pleased with the very useful pocket 
Knife which the company is presenting to its clients. It is 
strongly made, with two good blades and a 3-in. Chesterman 
steel rule showing English and metric measurements, (Quite an 
ecceptable gift. 

Obituary.—At the funeral of Sir John Gavey, C.B., last 
Friday, at Hampton Wick, the Council of the Institution of 
Llectrical Engineers, of which the deceased was а Past- 
l'resident, was represented by Mr. F. Gill (President) and Mr. 
P. F. Rowell (Secretary). as well as by several other Past- 
Presidents and members of Council, together with numerous 
members of the Institution who were intimate friends, 


Meetings.— The Junior Inst. cf Engineers will meet at 39, 
Victoria Street, Westminster, S.W.1, on Friday, 12th inst. 
Paper, * Transient Phenomena Arising in Transformers from 
Switching Operations,” by S. A. Stigant; also on Friday, 
19th, lecturette, ‘‘ Laminated Springs," by ЖШ. Hr Sanders ; 
on Friday, 26th, lecturette, * K.V.A. and its Measurement "' 
(Demonstrations), by G. F. Shotter; and on Friday, 2nd 
February, lecturette, “ Ventilation and Lighting of Factories” 
(slides), by P. J. Waldram. АП at 7.30 p.m.——The next meet- 
ing of the Birmingham and District Electric Club will be held 
on Saturday, 13th imst., at 7 o’clock, at the Grand Hotel, 
Colmore Row. It is the first of a new session, and the Presi- 
dent, Mr. C. G. A. McDonald, will deliver his inaugural 
address. 

A Useful Rule.—We have received from the Sterling Varnish 
Co., Ltd., of 196, Deansgate, Manchester, an exceedingly useful 
steel folding pocket foot rule. It is of the best Chesterman 
make and marked in inches and centimetres, with subordinate 
fractions thereof, and we are confident that it will be much 
appreciated by the company’s numerous clients in this country, 
tc whom it will serve as a lasting reminder of the varnishes 
and other specialities for which they hold such a high reputa- 
tion, It is enclosed in a neat leatherette case. with the com- 
pany’s name stamped thereon, and is altogether an exceedingly 
acceptable gift. Trade users of varnish should write the 
company on the subject. 

The Electric House.—In connection with a series of competi- 
tions which it ıs inaugurating, the Electrician last week 
published the plans of a typical middle-class house, and is 
asking its readers to submit a wiring scheme which will 
permit all the ordinary domestic operations in it to be per- 
formed electrically. ^ The last date upon which schemes can 
be received is March 29, 1923, and prizes of 25 guineas, 
15 guineas and £5 are offered. The provision of a sufficient 
number of outlets for the use of electrical apparatus is 
question to which architects, builders and others must give 
close consideration in the future. The competition should pro- 
duce some interesting and useful ideas for the solution of this 
important problem. 


Jigs and Tools.—On Thursday, 4th inst., a most interesting 
paper on this subject was read before the Inst. of Production 
Engineers, at a meeting held at the Engineers’ Club. Mr. 
Fisher, the Vice-President of the Institution, occupied the 
chair, and he was supported by quite a large number of mem- 
bers and others to whom the paper made a direct appeal. It 
was written by Mr. J. Moore, chief jig and tool draughtsman 
of the Associated Equipment Co., of Walthamstow, and well 
illustrated with lantern slides, with the natural result that it 


w 


24 ELECTRICITY. 


JANUARY I2, 1923 


was followed: by a most animated discussion as it was of 
interest to such a wide circle of engineers. Practical papers 
of this nature are of great educational value in the trade, and 
are likely to aid very materially in reducing production costs. 


Trade Notes, 


Messrs. Todman, Ryall and Co., Ltd., engineers, of 
38, Grosvenor Gardens, London, S.W. 1, have recently made 
considerable extensions to their business, and are now able to 
supply generators, motors, alternaters and transformers of all 
sizes from § h.p. upwards. Their new catalogue will shortly 
be available, and they will be pleased to send a copy on 
application, 

The * G. and P." Electrical Co., manufacturing electrical 
engineers, of 29, Heaihcote Street, Nottingham, have opened a 
new branch shop and saleroom at 194, Great Alfred Street, 
Central Nottingham, aud have appointed Mr. A. A. Brown as 
manager, and he will be pleased to receive old and new clients. 
The company are carrying very large stocks of electric cables, 
accessories, conduit fittings, etc. 

The latest publication te be issued by Bruce Peebles and 
Co., Ltd. (Edinburgh), is а 24-page quarto pamphlet—No, 18¢— 
giving a quantity of information regarding the company’s 
standard open-type dynamos and motors. Most of the illus- 
trations are new, and tables giving approximate weights and 


dimensions in the British and metric systems, as well as 
ratings and other technical data, are embodied. There 15 


also a long list embracing some of the most important cus- 
tomers at home and abroad for the class of machines dealt 
with, though it must be remembered that the firm make all 
kinds of dynamo-electric machinery, particulars of which are 
available in other pamphlets. 

The G.E.C. have available for distribution booklets giving 
the reduced prices now ruling for their *‘ Magnet " electric 
fires and electric cooking appliances. The booklets are 
numbered H 2,831 and H 2,860 respectively. 

Dealers in Siemens’ lamps and Siemens’ supplies generally 
throughout the United Kingdom will be interested in the 
announcement that the lamp works of Siemens Bros. and Co.. 
Ltd. at Dalston, and of the English Electric Co., Ltd., at 
Preston, have been transferred to the English Electric and 
Siemens’ Supplies, Ltd., and further that the name of the 
latter company has been changed to the Siemens and English 
Electric Lamp Co., Ltd. The sale of electric lamps and various 
supplies will be carried on from 38-39, Upper Thames Street, 
London, E.C. 4, and trom the company's various branches as 
heretofore, while no effort will be spared to maintain the high 
reputation for qualitv and service which has already been 
established, 


NEW BOOKS PUBLISHED. 


by Mrs. A. Mole, M.C.A. Demy 


* 20th Century Cookery,” 
Svo, 40 pp., rs. net. 

* Pitman's Radio Year-Book, 1923," Cr. 
trated, 1s. 6d. net. 


8vo, 148 pp., illus- 
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METHODS OF DEALING WITH PEAK LOADS. 


During the past twenty years the nature of the load 
curves of electricity stations has been radically altered. 
At the beginning of this century the main load on 
practically all stations was confined to a few hours in 
the evening, the consumption of clectrical energy being 
mainly for lighting purposes. At the present time, 
on the other hand, industrial power represents the 
main load in the majority of stations and, due to this 
fact and the higher efficiency of metal filament lamps 
(compared with the carbon filament type), the lighting 
peak is relatively small and in some cases considerably 
lower than the load during the working hours of fac- 
tories. An example of this is shown in Fig. 1, repro- 
duced from a recent issue of the Technische Rundschau. 
The curve a is the load curve of a typical day in the 
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winter of 1904-5, whilst the curve b is the correspond- 
ing record for a day in the winter of r9rg-2o. The 
shaded area represents the peak load under the old 
conditions, and it will be seen that the minimum load 
under present conditions is far higher than in the old 
days; also, there is a nearly uniform load of the station 
during the morning and afternoon. 

The lighting peak of 20 years ago was almost in- 
variably supplied by means of a storage battery. Taken 
over the full 24 hours, there are still peak loads to 
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large batteries are needed. 


be dealt with, but these are no longer of short duration, 
but consist rather in the excess of the day load over 
the minimum load (c, Fig. 1), the latter being the 
night load built up by demands for electro-chemical pur- 
poses, electric furnaces, battery charging, etc. ` 

The use of storage batteries for dcaling with peak 
loads is now limited by the fact that most modern 
stations are three-phase installations ; also, the output 
required during the peak period is so great that very 
Nevertheless there is still 
a distinct field of utility for storage batteries in con- 
nection with direct current networks, including tram- 
way systems, especially where sufficient energy is avail- 
able at low prices during the night to recharge the 
cells. The depreciation and capital charges of the 
battery and the energy losses therein must be taken 
into consideration, and if the overall costs are to be 
reasonably low, the energy used to charge the cells 
must be available at a very low price. 

An alternative method of storing surplus energy 
available during the night for use during peak load 
periods consists in the use of an electrically driven 
pump to raise water to a storage basin above the 
station, when water flows to drive a water turbine and 
generator when the output required exceeds the 
capacity of the main generators. The practicability 
of this system of working presupposes the possibility 
of constructing a storage basin at reasonable cost. 
if there is also a storage basin for the tail water, the 
system can be worked without any serious consum[- 
tion of water, the amount used being only that re- 
quired to make up for evaporation, etc., the main body 
of water being circulated continuously between the 
two basins. 

The minimum load c, Fig. r, is supplied in all large 
stations by turbo-generators which run continuously, 
day and night, for months on end. Under these condi- 
tions the turbines operate with very high efficiency and 
the difficulties and risks associated with frequent warin- 
ing up and putting out of commission are avoided. 
The basic load may, alteratively, be supplied by Diesel 
or gas engines, where fuel oil is cheap or where coke 
oven gas or blast furnace gas is available 

In either of these cases, the peak demand may be 
supolied by more cr less obsolete generating plant, 
which is idle except during the peak periods, when 
its relatively low efficiency is of minor importance com- 
pared with the service rendered in carrying the peak 
load without requiring fresh capital investment. 

If the basic load c, Fig. 1, be supplied by a hydro- 
electric station, it will generally be cheaper to supply 
the peak load by auxiliary steam plants or by Diesel- 
or gas-engine driven generators. The reason for this 
is that the capital investment in water power plants 
is generally high, so that it becomes prohibitively 
expensive to supply short-hour demands by this means. 
In some cases, of course, the natural conditions are 
such that water power can be developed by relatively 
small exenditure upon the hydraulic equipment, and 
it may then be profitable to use water power for the 
peak load as well as for the steady demand. 

Referring to Fig. 2, the curve W represents the 
water available in a low-pressure hydro-electric installa- 
tion during 360 days. Of this, the energy represented 
by the area F, is utilised by the basic load on the 
system, the peak load plant supplying energy repre- 


original fror 
UNIVERSITY OF ILLINOIS AT 


URBANA-CHAMPAIGN 


26 ELECTRICITY. 


JANUARY 19, 1923 


sented by the area Е; during half the year in order to 
compensate for the inadequacy of the water supply 
during this period. During the first half of the year 
there is, in the case illustrated, surplus water power 
represented by the area Fs, and this might as well be 
used for serving peak load demands. 


Under the conditions represented by a ule 


Fig. 


inflow of water is represented by the curve = and is 
a maximum during the summer owing to the melting 
of mountain snow. On the other hand, the demand for 
energy is represented by the curve a, which is at its 
maximum during the winter. The only method of re- 
conciling these two curves is by providing water 
storage facilities; this may or may not be economically 
practicable. With fuel costs at their present high level, 
there are more cases than ever before in which it is 
profitable to develop water power. 

The great progress in high tension electrical en- 
gineering practice has made it possible to interconnect 
water power and coal power stations which are 
separated by 100 or 200 miles, or even greater dis- 


tances. The water power station then supplies the 
o 6 3 202 
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whole system to the maximum of its capacity at all 
times, the coal-fired station taking over the load when 
the water power available is inadequate. Apart from 
the inherent advantage of using water power rather 
than coal it will be seen that this method of working 
virtually replaces the transport of coal for power pur- 
poses by the more convenient and economical trans- 
mission of electrical energy. The cost and incon- 
venience of congesting railways with coal traffic is 
avoided by transmitting energy in electrical form by 
overhead lines which, incidentally, can be tapped for 
power at any point throughout their length. By means 
of static transformers and, if necessary, frequency 
changers, electric transmission systems of different 


characteristics can be interconnected for purposes of 
parallel operation, but it is, of course, much preferable 
that the frequency should be the same in all the 
systems concerned. Voltage transformation involves 
no particular difficulty or expense, but the same cannot 
yet he said where frequency changing is concerned. 


AN ELECTRIC INSTALLATION AT A MODEL 
FARM. 


At the meeting of the Informal Section of the I.E.E. 
on Monday, December 4th, Mr. F. A. Sclater opened a 
discussion on “An Electric Installation at a Model 
Farm." Mr. Sclater commenced by saying he did not 
propose to speak of electrical farming, but to describe 
a plant he had installed some two years ago in the dairy 
farming quarters of a large estate in the South of 
England. 

His paper was of very considerable interest, and his 
lantern slides, showing the scrupulous cleanliness. of the 
milking and feeding barns, with paved and covered 
approaches, the absence of mud usually associated with 
farms, and the studied convenience of the lighting with 
its two-way controls were admirable. 

Notable, too, was an ingenious and rapid self- 
starting device (Sclater's Patent) for the 17-h.p. engine 
—by motoring the generator from the storage battery 
апа drawing to the engine waste heat from the regulator 
coils. 

Mr. J. F. Avila was in the chair, and in announcing 
the discussion open he appealed speciall- to diffident 
members to make an effort to express their views. He 
said the opening paper was intended as a lead for 
subsequent remarks, not as a treatise to be formally 
deliberated upon. As Mr. R. Borlase Matthews was 
present, he asked him to speak and to extend the range 
of the discussion by describing instances of electricity 
applied to agriculture. 

Mr. Borlase Matthews congratulated Mr. Sclater on 
his success, but criticised the farm as being a model 
and not a commercial farm. He said the careful 
lighting of. the milking barns could be justified as 
good business, for he had found good light could be 
got for nothing—paid for by milk formerly spilt. He 
also showed lantern views, and described many applica- 
tions of electricity to the farm. He told of grass cut, 
carted and ricked in pouring rain, dried and made into 
veal hay electrically—saving all labour of tossing. 
Then of incubators holding upwards of 10,000 eggs at 
a time, with a 24-hour heating load and no regulating 
trouble. In regard to the commercial aspects of elec- 
trical farming, a farmer pays now anything from 5s. 
to rss. per unit for the man power substitute, and the 
capital outlay for electrical machines could be recovered 
in three years. The paternal German Government is 
so alive to the importance of this subject that South 
German farmers have been notified that they must avail 
themselves of electrical methods within the next three 
years or vacate their farms. Не also announced that 
the British authorities had just agreed to broadcast 
weather reports by wireless telephone instead of the 
ten+words-a-minute Morse system now employed. 

Mr. Young asked for information regarding the 
regulations governing the crossing of lanes and roads 
when linking isolated buildings on a farm. 
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Mr. C. T. Walrond suggested the use of a steam 
plant as a prime mover, so as to combine the laundry 
and the pasteurising plant in the dairy. 

Mr. P. Dunsheath thought the care for cleanliness 
in the farm described made for good reputation, which 

is not uncommercial. 
= Mr. F. Pooley, who had seen the farm described, 
testified to the skilful way the installation had been 
carried out, and to the severe tests under the scouring 
with water that some barns received twice daily in 
the zeal for cleanliness. He thought that until agri- 
cultural electric machines were specially designed some 
' speed reduction device was necessary. 
Mr. W. L. Wreford exhibited a compact gear (H.R. 
Gear) giving straight through drive and almost any 
desired speed ratio, as very applicable to farm use. 
Mr. H. W. Richardson spoke of the enormous load 
agriculture holds in prospect, and he compared some 
of the attempts to reach this huge prospect. 
Mr. J. К. Avila, J. R. Bedford, E. B. Rook, J. F. 
Caine, B. Challis, J. Coxon, A. H. Dixon-Dykes, Col. 
E. A. Edwards, A. б. Hilling, W. E. Rogers, W. J. 
Minton, and W. E. Warrilow also spoke. 

In reply to the vote of thanks for his opening paper, 
Mr. Sclater remarked that he as an engineer had 
applied his best to the farm needs; but Mr. Borlase 
Matthews, as a farmer and engineer, was able to speak 
the farmer's mind, and that was what all engineers 


had to study. 


ELECTRICITY IN TEXTILE MILLS. 


Addressing a recent meeting of the Blackburn 
Textile Society on the subject of “The Future of 
Electricity in Textile Mills," Mr. P. P. Wheelwright, 
M.I.E.E., electrical engineer to the Blackburn Cor- 
poration, said that in working out total power costs 
one often lost sight of cost of time and material in 
plant maintenance, depreciation, rates, taxes, insur- 
ance, supervision, lubricants, water, stores, ash 
removal, smoke troubles and many other incidental 
expenses, when comparing the cost of private power 
installation with central power supply. In other 
countries electricity was accepted as the most efficient 
power for transmission and distribution in all trades, 
and he felt that its extended use in this country would 
very materially assist to obtain increased production, 
meet the ever keener competition, and stimulate revival 
in industry, with continuous work for both employer 
and employed. 

. The introduction of electrical driving into textile 
mills could be accomplished with the minimum stop- 
page of plant and work, and, when one considered the 
installation of modern machinery in up-to-date con- 
cerns, it was difficult to understand why the actual 
manufacture of the power required to drive such plant 
should be so much overlooked. It must be acknow- 


ledged that the electrification of all mills, works, etc., - 


benefited not only the owners and workpeople, but the 
town where the works were situated, as well as the 
nation at large, by the conservation of coal which, as 
the war taught them, was one of the country's greatest 
assets. 
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The power required to drive an electrically driven 
textile factory, either on the group or individual system, 
was very much less than in the case of the steam- 
driven factories. ^ Cases were on record where the 
losses due to friction, etc., in mechanical transmission, 
when operating under full-load conditions, amounted 
to as much as 4o per cent., which was traceable to 
heavy shafting, defective gearing, cross drives, belts, 
etc. This loss was continuous every minute the mill 
was in operation, and still went on whether much or 
little machinery was running, so that the efficiency 
dropped rapidly as the load fell off. This was not the 
case with electrical transmission, and in individual 
driving the efficiency remained fairly constant, as the 
power required was in proportion to the number of 
motors in operation. Moreover, electrical driving 
offered advantages which could not be measured in 
financial tenms. 

So far as textile mills were concerned, electrical 
usage resulted in constant speed and steady drive, and 
increased production as a consequence. Without actual 
tests it was difficult to convince people that with the 
ordinary mechanical transmission serious fluctuations 
in speed occurred, and that these affected production 
and quality. Moreover, speed fluctuations grew worse 
as the distance from the source of supply increased. 
Actual tests showed that a 3 per cent. variation in 
engine speed resulted in a 20 per cent. variation in the 
line shafting, whereas with well-arranged group driv- 
ing the variation on loom line shaft might avenage 
5 or 6 per cent. of the mean speed. 

With the individual drive the loom average came 
down to 2 per cent. of the mean speed. Also, the advan- 
tages of constant and increased speed in the driving of 
a textile mill could not be too highly emphasised, as a 
small percentage increase of the total revenue obtained 
by any fair-sized manufacturing concern would cover 
many times the increased driving cost, which, in most 
mills, was a small percentage of the total manufactur- 
ing costs. Improved quality of material resultant on a 
steady drive would also attract a higher price, or would 
sell better in a given market. Moreover, the speeds of 
mechanically driven looms could be increased when 
electrically group driven, and further increase might be 
made when individual electrical driving was adopted. 

Mr. Wheelwright went. on to deal with the expense, 
inconvenience and difficulties of individual electric 
plants in industry, and said power purchased from a 
central authority relieved the owner and manager of a 
thousand and one details and worries. In sectional 
and departmental working considerable ecónomies could 
be effected with a good lay-out and well-arranged 
electrical drive, by shutting down departments or sec- 
tions not in use, and then running the remaining ones 
at full load and efficiency. It was of the greatest 
importance that measurements of electrical energy 
absorbed should be taken at regular intervals, thereby 
affording continuous indication of the state of the 
machinery and the amount of work obtained therefrom. 
In this way a manufacturer was able to calculate the 
varying power required, and its cost, when working on 
different classes of material. Another advantage was 
the fact that electricity afforded more effective and 
natural lighting by the reduction of shafting and belt- 


ing, and only a lighter building construction was neces- 
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sary, thus providing greater safety, more cleanliness 
and greater comfort and health to the workers. -In the 
case of mills requiring new machinery, these altera- 
tions were rendered more easy and expeditious by the 
use of electric motors, with practically no stoppage of 
working. Mr. Wheelwright also referred to the easier 
method of heating by electricity, and its economical 
aspect. The speaker went on to deal with the respective 
advantages of individual driving of looms, mules, ring 
frames, etc.; group driving with large motors to 
replace the mill engine by one large motor; and group 
driving with small motors, specially adapted for old 
mills. The cost per unit was not the only factor to 
consider. Our natural temperament was against 
repeated or rapid changes, whereas, in the States, 
possibly the other extreme was reached. Nevertheless, 
after a period of war, when industrial progress was at 
a standstill the loss would have to be made up. 
English power charges compared most favourably with 
those of other countries. There appeared to be no 
shadow of doubt that the day of the use of electricity 
for every purpose was very rapidly approaching, and 
was a natural process. . In the textile trade the elec- 
trification of mills in Lancashire had made nothing 
like the headway of the Colonies and of India, where 
it was the rule rather than the exception to find mills 
electrically driven. These people were competitors, and 
their adoption of electricity was based largely on their 
knowledge and experience of its commercial and 
economic supremacy. 


“ BUSINESS EFFICENCY." 

The forthcoming ‘‘ Business Efficiency " will take 
place at the Central Hall, Westminster, from February 
7; to 17 next, and will be officially opened by Mr. 
Neville Chamberlain, M.P., Postmaster-General, on 
February 7, at 12 o'clock. 


THE FORIHCOMING ** BUSINESS EFFICIENCY. 

Now that, according to the highest authorities, trade 
is on the turn, and there are unmistakable signs in 
every direction that such is the case, business men all 
over thé country will welcome the unique oppontunity 
provided by *' Business Efficiency ” for witnessing all 
the latest scientific and labour-saving devices for facili- 
tating business. 

The aim of “ Business Efficiency ” is to demonstrate 
how one man, with the aid of modern office appliances, 
can do the work of ten, how maximum efficiency can 
be secured at minimum cost, without interfering with 
existing organisations, and how by the introduction 
of better methods success can be established to the 
utmost degree. 

_As “ Business Efficiency ’? was so successful in this 
direction last year, it was decided to continue it again 
on a far more extensive scale. Consequently. more 
than double the accommodation has been reserved for 
this year’s effort. 

It will show how a far greater turnover can be 
secured for every individual firm, how the costs of pro- 
duction can be lowered in both office and works, and 
how future dividends can be paid out of savings. This 
is the psychological moment, when British trade is 
reviving, for business firms to take advantage of every 
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possible appliance which will speed up production in 
every department, 

The exhibits will include the very latest telephone 
system, by means of which two persons in different 
parts of an extensive building can speak to each other 
from whatever part of the room in which they happen 
to be without the necessity of raising the mouthpiece. 
This alone is a marvellous invention—worth going to 
see. 

Another amazing example of efficiency, among the 
many which will be shown, is the latest calculating 
machine. In an instant, by'a shuffle of the index cards, 
answers to every conceivable question relating to the 
customer can be obtained. Yet a further innovation is 
the complete office printer, which can be operated by 
junior clerks, and turns out every description of print- 
ing quickly at 50 per cent. less cost. |t is certain to 
interest go-ahead employers in the electrical industry. 


THE CIRCLE OF SCIENTIFIC, TECHNICAL 
AND TRADE JOURNALISTS. 


This Circle has now completely resumed its normal 
activities, and the annual meeting held on January 9 
was an interesting event. The meeting was preceded 
by a dinner in the Hall of the Institute of Journalists, 
and there was a representative gathering of editors 
and members of the technical Press. | 

Mr. Leon Gaster, who presided, recalled some of the 
chief activities of the Circle since July, 1914, when he 
assumed the chairmanship and expressed the hope that 
it would have a prosperous future. Several recent 
visits of interest, notably to the new showrooms and 
laboratories of Holophane, Ltd., and the L.G.O. 
repair shops at (Chiswick, have ‘been noticed in 
Evecrricity. Mr. Gaster is now relinquishing the 
chairmanship after eight years of useful service, but 
he will continue to assist the Circle as hon. secretary. 
and will have the help of two hon. assistant secretaries, 
Mr. Percy L. Marks, who will deal with papers and 
discussions, and Mr. P. N. Hasluck, who will super- 
vise arrangements for visits and social events. The 
new chairman, Sir Richard Gregory, has not only a 
long experience of technical journalism, but is familiar 
with many branches of science. The new  vice- 
chairman is Mr. A. C. Meyjes. 

At the conclusion of formal business, Sir Richard 
Gregory gave a delightful address on *Reviews and 
Reviewers," and this led to an interesting discussion. 
The problems of an editor are numerous. He must 
decide which of the many books offered him for review 
he can adequately deal with. He must select 
appropriate reviewers, bearing in mind his duty 
to readers of the journal. Most of those joining in 
the discussion agreed that highly specialised works 
should be submitted to an expert in the subject. But 
he must have a judicial mind, neither hypercritical on 
the one hand, nor too generous on the other. An 
interesting point is whether reviews should be signed 
or unsigned. In some special cases the author may 
consent to append his signature, but in most cases 
reviews are best anonymous. 


British Empire Exhibition. Owing to the demand for space 
for the engineering and electrical exhibits, it has been found 
necessary to arrange for the extension of the Machinery Hall 
by upwards of 70,000 square féet, 
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VARIABLE SPEED A.C. MOTORS WITHOUT 
COMMUTATORS. 

At a recent meeting of the I.E.E., Mr. F. Creedy 
gave an interesting and instructive lecture on the above. 
The following is a summary of the matters dealt with, 
important as the polyphase A.C. system of supply will 
ultimately be adopted oa a large scale for power 
purposes :— 

After a short general discussion, a new method of 
pole-changing, involving the use of a number of phases 
greater than that in the line, was explained, together 
with means for simplifying the connections :— 

(A) By the use of mutually reversed coils. 
(B) By a star-mesh connection. 

The phase transformer needed to produce the in- 
creased number of phases was next described, and it 
was shown that the current in the windings intermediate 
between the three-phase tapping points was reduced to 
a very low value as in the rotary converter, making 
the apparatus small and inexpensive. 

The switchgear employed was next discussed, and it 
was pointed out that the methods described rendered 
the squirrel-cage motor adaptable to almost all pur- 
poses, since they enabled it to give good starting torque 
with low current. 

Machines with slip-ring characteristics were also 
described and test results discussed. 

A description was given of the cascade motor, and its 
unique characteristic of giving gradual adjustment be- 
tween speeds were explained. Two-, three- and four- 
speed motors having this characteristic were referred to. 

Some tests of large rolling-mill and other motors were 
given, and finally a description of the application of the 
cascade motor as a short-circuit motor machine with 
slip-ring characteristics, and as a unity-power-factor 
synchronous machine of greater simplicity and less cost 
than any other type. 


Meetings.—The Junior Inst. of Engineers will meet at 39, 
Victoria Street, Westminster, S.W.1, on Friday, 19th inst., 
lecturette, * Laminated Springs," by T. H. Sanders; also on 
Friday, 26th, lecturette, “K.V.A. and its Measurement ” 
(demonstrations), by .G. F. Shotter; and on Friday, 
February 2,  lecturette, ‘‘ Ventilation and Lighting of 
Factories"' (slides), by P. J. Waldram. All at 7.30 p.m. 


Preston.—At the Corporation tramways office last Sunday 
there was an official farewell to Mr. J. F. Simpson, former 
engineer and manager, who, by accepting the managership of 
the electrical undertaking, severs 17 years’ continuous connec- 
tion with the department. His successor, Mr. H. Clayton, 
expressed the hope on behalf of the men that Mr. Simpson 
would meet with success in his new sphere. Councillor J. 
Woolley, J.P., chairman of the Tramways Committee, then 
presented Mr. Simpson with a cheque as a farewell gift, after 
which Mr. Simpson responded, and said his new department 
would, he believed, prove a great asset to the town. 


Electricity Commission —The Commissioners give notice that 
they will hold a local inquiry at the Town Hall, Preston, on 
Tuesday, February 20, 1923, at 10.30 a.m. and following days, 
with reference to the area to be included in the proposed Mid- 
Lancashire electricity district, and to consider (2) a scheme 
which has been submitted jointly by the Corporations of Black- 
burn and Preston for effecting an improvement of the existing 
organisation for the supply of electricity in the said district 
and for the formation of a Joint Electricity Authority, and 
(^j a scheme which has been submitted by the North-East 
Lancashire Electricity Committee for effecting. an improvement 
of the existing organisation for the supply of electricity in the 
said district, and for the formation of an Electricity Board. 


BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 


At the opening meeting of the new session on 
Saturday, January 13, the president, Mr. C. G. A. 
McDonald, delivered his presidential address, which he 
entitled ‘‘ Stocktaking." 

A large portion of the address dealt with the short- 
comings and lost opportunities of the committee in 
charge of the Birmingham Electricity Dept., which 
had brought Birmingham to a very low position in 
electrical development. Generation costs were higher 
and consumption less per head than in other cities of 
equal rank. 

Mr. McDonald stated that it was essential for every- 
one interested in the industry to stimulate the enter- 
prise of the City Fathers, so that Birmingham might 
take a position more in accord with its past history 
and future destiny. Р 
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VERY SPECIAL TRADE TERMS 


to clear remaining stock of the 


REAKO HEATER-TOASTER. 


Loaded to 600 watts and handsomely finished! 
in various styles, the Reako Heater-Toaster 


can be used as an efficient electric fire in the 

position illustrated, or upright on its four insu- 

lating feet it makes a most useful table heater 
for toasting, water heating, &c. 


LIST PRICE 22/6 


Write at once to 


THE RUSSELL ELECTRICAL APPLIANCES CO., Ltd., 


(Manufacturing Electrical Engineers and Electro-Dlaters) 


Works: Alliance Mills, Belfast Rd., 
Stoke Newington, London, N.16. 
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ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. No better Vulcanised India 
Rubber Cables can be procured, none that will 
give greater satisfaction, efficiency and length of 
service. It will pay you to install them always. 
They cost no more than other good class Cables. 
Cheap stuff generally uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 
have the best and be safe. 


W.T. Henley's Telegraph Works Co., Ltd., Blomfield St., E.C.2.. 


138 Makers of Electric Cables since the beginning of Electrical Transmission. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sufficient mterest, the answer will pro- 
bably appear in the paper. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription: 13s.a year, 6s. 6d. half year, 3s. 98. à 
quarter in adyance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London, W.0.2. Telephone No, 2460 Gerrard. 


Current Topics. 


In view of the rapid and enormous development of 
the motor omnibus it is rather surprising that so little 
attention has been paid to the possi- 
bilities of the trolley-’bus or railless 
traction system. Mr. Taff's recent 


Trolley-'bus v. 
Petrol Motor- 


Omnibus. paper on the subject of Railless 
Trolley Traction read before the 
Institution of Automobile Engineers is therefore 


opportune, especially as he presents illuminating data 
regarding the relative capital costs, working costs, and 
economic revenues of tramways, motor omnibuses, 
and trolley ’buses respectively. As Mr. Taff observes, 
the adoption of any system of transport depends upon 
two main factors, viz., its utility and financial sound- 
The latter factor is vested in a satisfactory com- 


ness. 
promise between low first cost and low working 
expenses. Taking a hypothetical case, that of serving 


the inhabitants of 600 houses on a site about three miles 
distant from the centre of the township, he shows the 
capital cost of tramways to be three times that of 
motor omnibuses, and over twice that of a trolley-’bus 
system. 


In standing charges also the tramways show to great 
disadvantage, the total for this system being just under 
double that of both the alternative systems. In total 
working costs the tramway shows a slight advantage 
at 11.6d. per car mile, over the motor-omnibus at 
18.0d., and the trolley-’-bus at 12.0d. per car mile 
respectively. А combin:tion of the two sets of 
statistics. revealed a lower economic revenue to the 
advantage of the trolley-'bus, which would only have 
to earn £18,430 as against nearly £33,000 for the 
motor-omnibus and just under 422,000 for the tram- 
way. The comparative economic fares would be for 
the tramway, r.72d.; for the motor-omnibus, r.84d.; 
and for the trolley- bus, only 1.37d. per passenger mile, 
another point in favour of the trolley-'bus system. 'The 
author agreed that traffic requirements in the matter 
of density, frequency, etc., also entered into the deci- 
sion as to which method of transport to adopt in any 
particular case, but adduced other advantages which, 
in the aggregate, constitute a very good case for the 
trolley-"bus, and should give transport authorities and 
municipalities furiously to think. 


The recent achievement of the members of the Radio 
Society of Great Britain in signalling across the 
Atlantic on a wave length of only 200 

Professional v. metres and a maximum power of 14 
Amateur. kilowatts, to which I referred in my 
de notes last week, has prompted the 
leading wireless company to offer some explanation of 
its policy in regard to enormous wave lengths and huge 


power stations for commercial Transatlantic wireless 
telegraphy. In an interview with a Times representa- 
tive Mr. Marconi paid a tribute to the success of these 
amateur efforts, but discounted the value of their 
results viewed from a commercial standpoint. Не 
pointed out that the tests were conducted at a period 
particularly favourable to transoceanic wireless, and 
stated that he had himself proved by personal experi- 
ments, conducted over twenty years ago, that the 
Short wave length was not reliable at all times of the 
year and for such long distances. 


With all due deference to Mr. Marconi, the facts 
remain that diligent British radio amateurs have 
scored a point in successful Transatlantic wireless 
telegraphy on short wave lengths and at low powers; 
that they are also daily making further progress in 
transoceanic wireless telephony, again with small 
powers and limited wave lengths; that twenty years 
is a long time in the history of wireless progress; that 
there is very considerable difference between wave 
lengths of 200 and 35,000 metres and powers of 14 and 
350 kilowatts ; all of which prompt the reflection that 
the efficient Empire Wireless Chain of the future may 
not, after all, call for the erection of huge and com- 
plicated antennez, and the installation of what amount 
to moderate sized power stations at all transmitting 
centres. 


I offer a well-intentioned hint to the several opera- 
tors and artistes who daily minister to our “listening- 
in” appetites at the main transmit- 


Broadcasting ting stations of the British Broadcast- 
Asides. ing Company, and it is that they will 


have to exercise discretion in regard 
to conversation in the various studios which 15 not 
intended to be broadcasted. ^ Listening-in to Man- 
chester the other afternoon on a particularly efficient 
set, I heard through the loud speaker a low hum of con- 
versation which took place between the operator and 
someone else closé by, in between turns during the 
three minutes we had been asked to “stand by." As 
sensitiveness increases, and the apparatus improves, 
I foresee that rules enforcing silence in the transmit- 
ting studio will become the order of the day. 


Whilst on this topical subject there is another factor 
which is going to exercise rather a distracting influence 
over successful listening-in, viz., electric tramways and 
power transmission and distributing systems. The 
non-success of many demonstrating sets as installed 
in business premises where broadcasting apparatus is 
sold, and which are usually located at or near thc 
centre of towns where tramways abound or electric 
lights and motors immediately surround the premises, 
is due in large measure to this interference, and those 
who have the interests of the new pastime at heart 
might well devote their energies to discovering an anti- 
dote or, at all events, a palliative. I visited a ‘‘ listen- 
ing-in " parlour the other day, located in a busy city 
thoroughfare, and the reproduction, although perfect 
So far as it went, was hopelessly marred by obvious 
tramway induction noises. Who is going to be the 
first to solve the problem of an effective filter, amateur 
or professional? І 
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Now that failures in supply are becoming so alarm- 
ingly frequent throughout the country, it is opportune 
to raise the question whether these 
occurrences should not form the sub- 
ject of an official inquiry by some 
competent authority. In the case of 
a railway accident the Transport Ministry intervene 
and seek to discover the cause, with a view to future 
prevention of similar occurrences. When a colliery 
accident is reported it is similarly the duty of the 
Home Office to inquire into it, and, if necessary, 
penalise the delinquents. True, both these forms of 
procedure are intended primarily for the preservation 
of human lives ; but public convenience is also a matter 
of common interest, to say nothing of the reputation 
of the industry of electricity supply. A competent 
authority already exists in the Electricity Commis- 
sioners, and it would appear desirable in the interests 
of the vast numbers of power consumers to instit ite 
some form of official inquiry, such as I have indicated, 
even if only as a salutary check on what would too 
often appear to be culpable negligence or inefficiency’ 
in the organisation of supply undertakings. The clec- 
tricity supply industry is not vet so. firmly established 
in this country that it can afford to flout public opinion, 
and official supervision would be a healthy incentive to 
efficiency. 


Electricity 
Breakdowns. 


Congratulations to Rotherham upon the progressive 
policy of its Electric Light Committee, which, in spite 
of an aggregate loss during the past 
three years of no less than £50,000 
on the undertaking, has resolved to 
reduce the charges to consuriers to 
the extent of r5 per cent. on the war-time advance, 
representing a substantial concession to power users, 
2d. less per unit for traction, and 2d. per unit less for 
current supplied to cinemas. Based on present 
demand, this reduction represents an estimated loss of 
revenue of £30,000; but it is safe to assume that the 
greater encouragement thereby offered to the deoart- 
ment's clients, and local power users in particular, will 
result in a gratifying’ increase in the demand for 
energy, lead to increased employment in the factories 
taking power, and ultimately recoup the committee їс” 
its bold policy. 


Reduced Rates 
per Unit. 


ELEKTRON. 


SIR JOHN GAVEY. 


One of the pioneers of telegraphic communication 
has passed away in the person of Sir John Gavey, who 
died at Hampton Wick in his 80th year. It is 62 
years since he entered the service of the Electric and 
International Telegraph Co., one of the companies 
which worked the telegraphs before they were taken 
over by the Post Office. Then, in 1870, he joined the 
G.P.O. staff, in which he rose to the highest position. 
He was successively: Electrical Superintendent of a 
Division ; Superintendent Engineer, Wales Division ; 
Chief Technical Officer, G.P.O.; Assistant Engineer- 
in-Chief; Engineer-in-Chief ; Consulting Engineer to 
G.P.O. After 53 years of work in his profession, Sir 
John retired in 1913. The developments of the 
telegraph, the telephone, and of wireless in this country 
are largely due to his work, He installed the first 
trunk telephone wire in this country—between Cardiff 


and Newport—in 1881, and the first wireless telephone 
between the Skerries Lighthouse and Holyhead. Sir 
John introduced many improvements in the working 
of the Wheatstone transmitters, which had the effect 
of multiplying many times the speed at which tele- 
grams could be despatched. The taking over of the 
telephones by the G.P.O. largely increased his 
responsibilities and work. 


Questions and Answers by Practical Men. 
RULES. 
QUESTIONS: We invite our readers to send us questions, preferably on technica 
problems that have arisen in actual practice. Questions which we consider of sufi 
cient interest to our readers will either be replied to under '* Answers to Correspon- 


dents " or replies will be invited from our readers. One shilling will be paid fo 
he question which we select for competitive replies in this column. 


ANSWERS: А fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best, In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a“ nom 
de plume," but, both in the case of questions and answers, the competitor's real пате 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into w.th regard to successful replies, The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the neat twelve 
months. 

The words “ Questions and Answers” or“ О” and “ A” should be placed at 
the top left-hand correr of all letters intended for this column, 


QuESTION No. 153. 

Is the old Marconi coherer suitable for wireless tele- 
phony receiving sets? Is so, how can I adapt it for 
this purpose ?—‘‘ B. B." 

Question No. 154. 

I have a new accumulator enclosed in a celluloid case. 
Its capacity is 50 ampere hours. I notice that sul- 
phating has commenced to take place, not on the 
plates, but on the bars which hold the plates together. 
Is this injurious? If so, how can I prevent it? 

—" Pax.” 

(Replies to Questions 153 and 154 must be received 

not later than February 10, 1923.) 


Answers to Questions. 


Question No. 148. 

I have a spare motor-starter. 220 volts, ro h.p. I 
use this in case of emergency to start any ro h.p. 
motors. I would like to use this starter to start 20 h.p. 
motors as well, but I am told that considerable altera- 
tions to resistance will be necessary. I would like the 
benefit of the experience of your readers on this matter 
and I would appreciate any assistance that is offered.— 
** STARTER." 


REPLIES TO Question No. 148. 

No satisfactory replies were received to this question 
owing, probably, to the paucity of the details given. 
We, however, in an effort to assist ‘‘ Starter," submit 
the following details of our experience on this subject :— 

We have known motor starters of a low horse-power 
to start motors of а much greater horse-power. It 
must be said, however, that the governing factor is 
the amount of load upon the motor at starting, and 
the “ rating "' of the starter. 

Ignoring intermittent rating starters—which are 
designed to start motors over a minimum period of 
time—it may be said that manufacturers make con- 
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tinuous rating starters which will carry the full load 
current of the motor over a definite period of time. 
The resistance wire, or grid, is of such cross sectional] 
arca that a predetermined temperature rise is not 
exceeded, that is, over this period. 

Thus, a 1o h.p. motor starter may be wound with a 
resistance which will carry, say, 20 amperes for a half 
minute, but it is possible that this same resistance will 
carry quite 4o amperes for five seconds without the 
10 h.p. predetermined temperature rise being exceeded. 
In this case, it may be said that, as long as the до 
amperes is not exceeded above a period of five seconds, 
and the motor is up to full speed in that time, the 
10 h.p. starter may be considered satisfactory to start 
the 20 h.p. motor. 

We remember one case quite well, where a ro h.p. 
motor starter was used, in case of emergency, to start 
a motor of so h.p. connected to a generator. In this 
case the resistance had to carry much more current for 
about two seconds than it would have done if it had 
been used with a motor armature under full load 
conditions. This was because the resistance of the 
armature of the larger motor was less than that of a 
small one, and a considerable amount of resistance had 
to be cut out before full load current was passing 
through it. 

For a motor starting a length of shafting it cannot 
be said to be under no lcad, although no machines may 
be connected to it. There is a considerable amount of 
weight in a length of shafting, and it is probable that 
full load current would be passing through: the resist- 
ance of the starter over about half the predetermined 
period of time allowed for the complete starting of the 
motor under full load. In this case it is quite clear 
that a starter designed to start a ro h.p. motor would 
not operate satisfactorily with a 20 h.p. motor. This 
is because the heating effect of the current would 
probably burn the resistance out. 


From the above two cases '' Starter ' may be able 
to judge whether his resistance may have to be re- 
wound. If so, then it should be wound.with material 
which will carry the full load current without exceeding 
a temperature of 140 degrees for, say, fifteen seconds. 
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MODERN OIL SWITCHES. 


Automatic oil switches have been manufactured by 
Johnson and Phillips, Ltd., since 1902, so that the 
present-day designs embody the results of over 20 years 
practical experience. The modern standard ratings, 
listed in a comprehensive J. and P. catalogue just 
recently revised, embrace all sizes up to 2,500 amps. 
per phase, three-phase, and 11,000 volts, and, although 
many refinements are now embodied, it is interesting 
to note that the original design, embodying as it did 
two breaks per phase with all phases in one tank, is 
that which out of the numerous and ingenious types 
developed has survived to this day and is now made 
as standard for ordinary breaking capacities by all 
present-day manufacturers. ў 

Тһе switches are arranged for direct operation, 
remote mechanical operation, or remote elect ical 
operation, and the following combinations for trip-coils 
can be supplied :—One, two or three overload trips ; 
shunt trips only; shunt trip with one, two or three 
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overload trips; no-volt release only; no-volt release 
combined with one, two or three overload trips ; no-volt 
release combined with shunt trip; no-volt rele1se com- 
bined with shunt trip and one, two or three overload 
releases. 

The accompanying illustration shows the O.S. 3 size 
J. and P. oil switch (for breaking up to 2,500 amps. ait 
650 volts). The slate base for the switch is supported 
on an iron framework and provides the insulatioa for 
the fixed contacts, the framework supporting the 
operating mechanism and oil tank. The supporting 
framework is arranged for mounting: on the floor 


behind the panel or in the cubicle. The mechanism is 
simple and robust, ensuring easy closing and rapid 
opening. The moving contacts are in all cases of the 
solid type, the fixed contacts of the laminated brush 
type, and the contact is made by a wiping, self-cleaning 
action, H.C. copper only is used. 

The contacts and switch frame are designed to prevent 
heating due to the skin effects present in conductors of 
large section, and to eddy currents both in the con- 
ductors and in magnetic material in their proximity when 
heavy alternating currents are being carried. A feature 
of this switch is the provision of substantial arcing tips 
on both the fixed contacts, so arranged as to protect 
the main contacts from injury when opening under 
short circuits. Easy manipulation of the tank is pro- 
vided for by means of a substantial tank lowering 
mechanism which forms an integral part of the switch. 
Further to assist handling, the tank is fitted with an 
oil gauge and a draw-off cock. 


Sweden.—No. 4 of Sweden Economic Review, 
from the Swedish Consul-General, shows that trade and 
employment in that country are, on the whole, still in a 
depressed condition, but the outlook is decidedly more promis- 
ing. The timber trade is certainly much better, the exports of 
iron ore are increasing, chemical plants are resuming work, 
and there is more employment in the electrical industry. In 
addition, railway rates are falling, and the Government is 
reducing its official expenses, 
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A NEW SUNCO FLUSH SWITCH-BOX. 


The Sunco switch-box, illustrated in Fig. r, is so 
designed that perfect fitting is obtained between switch, 
switch-plate and wall, with the expenditure of no more 


FIG. 1.-—SECTIONAL VIEW or SuNco SwitcH Box. THE 
PLATE HOLDING SWITCH IS FREE TO Move EITHER 
FORWARDS OR BACKWARDS, AND AT Any ANGLE MET 
WITH IN PRACTICE. 
(Scale two-thirds full size.) 


labour than is required to screw the interior plate in 
or out. At the same time the maximum space is 
available for wires, and no packing is required. The 
boxes can be set before or after plastering. The patent 
switch and socket plate, by means of which the wide 


2. — SUNCO 
PATENT SWITCH AND 
SockET PLATE IN 
Cast Iron Вох. 
Nore ADJUSTMENT 

OBTAINABLE, 

(Scale half full 
size.) 


adjustment is obtainable, is shown in Fig. 2. The box 
will accommodate 5 or 10 amp. switches or wall sockets 
and is made for 1, 2, 3, 4, or 5 ways. Fuller particulars 
may be obtained from the Sun Electrical Co., Ltd., 
of 118-120, Charing Cross Road, W.C.2. 


Dinner.—The next Dynamicables Dinner will be held at the 
Trocadero Restaurant, W., at 7.30 p.m. on Wednesday, 24th 
inst., Mr. W. B. Esson in the chair, 
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Correspondence. 


CAN ANYONE EXPLAIN ? 
To the Editor of ELECTRICITY. 

Dear Sig,—Cau any of your readers give me an 
explanation of this strange phenomenon often seen 
in the cinema? The wheels of cars and carriages, in- 
stead of revolving naturally, often appear to go back- 
wards and drag. first noticed this some years ago 
in the earliest war pictures and put it down to a defect 
in the working of a new invention which science had 
not yet had time to perfect; but the sight of dragging 
wheels again only a few nights ago in one of America's 
latest "super films," called, I believe, * The Eternal 
Flame," set me wondering: anew. 

Can anyone explain? 

I remain, Yours faithfully, 
CINE-CAR. 

January 15, 1923, 


|We cordially invite correspondence on the above in- 
teresting point.—Editor, ELECTRICITY. | 5 


WIRELESS IN LEICESTER. 


Nearly two hundred of the employees of Gent and 
Co., Ltd., and their friends “listened-in " to the con- 
cert transmitted by the British Broadcasting Co., from 
Birmingham, on the evening of the roth inst., in the 
Faraday Works mess room. Mr. Hardy Parsons, the 
managing director, presided, and in a brief introduc- 
tion explained that the evening was arranged in order 
to give the employees an opportunity of realising the 
progress of wireless transmission. 

At 7 o'clock the concert was switched on, and by 
the aid of two loud speakers, and using a ‘Tangent " 
radio set, the audience enjoyed a continuous' concert 
for three hours, the speech of the entertainer, and the 
musical items, both vocal and instrumental, being 
reproduced with remarkable volume and clearness. 

The demonstration was particularly interesting to the 
audience because of the fact that the wireless receiving 
set used was the standard type of apparatus manufac- 
tured by the firm for the use of wireless experiments. 


Lectures.— Prof. Miles Walker, M.A., D.Sc., will give four 
lectures on ** The Control of the Speed and Power Factor of 
Induction 'Motors," at the Institution of Electrical Engineers 
(Savoy Place, Victoria Embankment, W.C.2), at 5.15 p.m., on 
Wednesday, Feb. 21, Monday, Feb. 26, Wednesday, March 
14, and Wednesday, March 21. They will form part of the 
course of advanced lectures in electrical engineering at the 
University of London 

“ Wireless" іп 1832.—According to the current issue of 
the Zelegragh and Telephone Age, of New York, a professor 
at Princeton used a crude.method of wireless over ninety 
years ago in order to send a message from old Nassau Hall. 
to a building 250 feet away. From President Hibben at 
Princeton was learned more regarding the wireless referred to. 
The professor was Joseph Henry, teaching physics at the 
university. He used ап electro-magnetic apparatus, a 
primitive instrument, by means of which he was able to send 
signals to a point 250 feet distant. The sending of the signals 
as described by President Hibben, was in the way of a 
demonstration before the physics class. The human voice was 
not carried, but signals were sent to a receiving instrument 
some distance away without use of wires. As far as is known 
to-day at Princeton, Professor Henry never did anything further 
with his instrument, - 
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THE ‘*SUPERIOR” IRONCLAD SWITCH. 


Wm. Sanders and Co., of Falcon Electrical Works, 
Wednesbury, have just put on the market a new type 
of quick-make and quick-break ironclad switch, known 
as the ''Superior." The mechanism is of a novel 
character, the mechanical action being entirely separate 
from the actual electrical part. The action is controlled 
by a spindle working from the handle through a mica- 
insulated square steel sleeve carrying the knife blades. 
At the end of this spindle is fixed a radially-operatine 
arm with a steel roller at its working end. This roller in 
turn works on the “У " end of a U-shaped fork carry- 
ing the compression springs responsible for the quick 
make and break action. As a result slow operation 
of the movement is impossible, and further, when 
switching on, the formation of the “У " end is such 
that it is impossible for the switch blades to strike the 
bottom of the contact blocks. 

The absence of springs and other devices around the 
electrical parts leaves the latter readily accessible, with 
the result that wiring is made simple. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


METAL Turninc Mane Easy. Сг. 8vo, 152 pp., 177 
illustrations. Cassell. rs. 6d. net.)—This is another 
of the useful handbooks issued under the auspices of 
the editor of Work. Much of it is from the pen of 
Mr. Fred Horner, than whom we know of no better 
authority, and it is certainly a very complete and up-to- 
date treatise on the practice in small workshops. ТЕ is 
therefore likely to appeal to quite a number of the 
readers of this paper who are engaged in actual lathe 
work in the shops or are in charge of isolated plant 
and machinery, and as such may have to undertake 
emergency repair jobs in the way of turning, boring, 
screwcutting, etc., and are provided with a lathe and 
the necessary etceteras for such work. The book is 
beautifully illustrated with clear diagrams, and it can 
be cordially recommended. 


THE ELECTRICAL ENGINEER's YEAR Book AND DIARY 
FOR 1923. 498 pp.—blotting pad and diary; illus- 
trated. (S. Davis. 215., post free.)—The fifteenth 
annual issue of this useful diary and indispensable 
book of reference is now ready, and we have great 
pleasure in once again bringing its merits to the notice 
of our readers, many of whom will well remember the 
first issue of the work—in r9og. At that time there 
were only 6o pages of technical information, compared 
with more than eight times that amount in the latest 
edition, but it was recognised from the first that the 
publication was an excellent one, and one that would 
prove of daily assistance to the consultant, the central 
station engineer, and the contractor. The promise of 
those early years has been more than fulfilled. The 
scope of the reference section has been enlarged year 
by year, and now the title has been modified in order 
adequately to cover the fact that the diary is no longer 


the princpal feature of the book. The main sections 
of the year book contain excellently arranged notes upon 
the generation of electricity, the selection and applica- 
tion of cables, the applications of electricity for power 
purposes and for lighting purposes, electric motor 
control, the installation of telephones and bells, electric 
cooking, heating and cleaning, electric vehicles and 
electric trucks. In addition; there is a valuable section 
on trade promotion—a matter of exceptional interest 
to us all at present—and there are the collection of 
official rules and regulations, the list of London streets 
in which electricity mains are laid, and the list of elec- 
tricity undertakings in the United Kingdom. All of 
these are well-proven features, any one of which will 
be'worth far more to many readers than the cost of the 
whole volume. It is difficult to imagine any practical 
problem to the solution of which this year book will 
not contribute very materially. 


NEW BOOKS PUBLISHED 


* Report on the Economic Conditions of Cuba, 1922," 21 pp., 
od. net. 

* Report on the Economic Conditions of British West Indies, 
1922," 1s. net. M 

" Report on the Economic Conditions of Argentine Republic, 
1922," 1s. 6d. net. 

* Electrical Horology," by Langman and Ball. 
164 pp., 68 illustrations. 7s. 6d. net. 


Cr. 8vo, cloth, 


Various Items. 


Bury.—Mr. S. J. Watson, electrical engineer to the Corpora- 
tion for 26 years, resigned his position on January 6, having 
been appointed electrical engineer to Salford Согрргайоп. 
Mr. J. T. Potts, works manager for 12 years, was appointed 
his successor at £750 per annum, Mr. Watson being retained 
in an advisory capacity for six months at £200. 


Electro Harmonic Concert.—There was an excellent attendance 
at the smoking concert at the Caxton Hall, on Wednesday, 
10th inst., and the talent provided was much appreciated. As 
time rolls on one misses many of the familiar faces of men 
who üsed to be regular attendants at these gatherings, but 
the new generation which has joined during the last decade 
is doing its best to maintain the reputation of the electrical 
profession for bonhomie and good fellowship, and it is likely 
that the life of this well-established society will be a long, and 
we hope a prosperous one. 


Company Registrations in 1922.—A statistical report, com- 
piled by Jordan and Sons, Ltd., company registration agents, 
of Chancery Lane, London, shows that during the past year 
a very large number of private companies were registered, 
7,478 in all, having an authorised capital of over 77 millions. 
There were 374 public companies with a capital of 42 millions. 
It is of interest to note the following classes :—Advertising 
agents, 108, capital £337,070 (private); electricity and gas 
22, capital £6,935,088 (public), 214, capital £714,368 (private); 
engineers, 9, capital £203,500 (public), 420, capital £4,080,680 
(private); kinemas, 32, capital £1,566,000 (public), 172, capita] 
£1,264,975 (private). : 

. The Silvanus Thompson Memorial Lecture.— The first of these 
lectures, at the Technical College, Leonard Street, E.C. 2, will 
ve delivered by Sir Oliver Lodge, F.R.S., on “The Basis of 
Wireless Communication," at 7.30 p.m., Thursday, February 1. 
The chair will be taken by Sir Charles Parsons, K.C.B., and 
after the lecture a conversazione and reunion of old students 
will be held. Guests will be received by the Chairman of the 
College Delegacv (Mr. L. В. Sebastian), the Dean (Dr. W. 
Eccles, F.R.S.), and the President of the Old Students! Asso 
ciation (Mr. W. M. Mordey, Past-President. LE.E.). A colle 
tion of Dr. Thompson's paintings and apparatus will be shown, 
and a number of scientific demonstrations will be given in the 
laboratories by eminent .past students and associates of the 
college. Early application for tickets (gratis) should be made 
to the Hon. Secretary of the Silvanus Thompson Memorial 
Lecture, Finsbury Technical College, Leonard Street, E.C, 2 
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Accrington.—The old gas plant at the electricity works is 
to be sold. i 

Chichester.—The Special Order authorising the transfer of 
the electric supply undertaking from the company to the Cor- 
poration has been obtained. 

Tenders Invited.—The Victorian Ry. Commissioners invite 
tenders for electric-train lighting equipment (axle generator 
system). Specification, etc., at the D.O.T. (Room 49), 35, Old 
Queen Street, London, S.W. 1. 5 

Blackburn.—When the Institution of Electrical Engineers 
visit Manchester for their annual conference in June next, the 
delegates will be invited to pay a visit to Blackburn’s new 
super-generating station at Whitebirk, 

Alteration —The paper to be read before the London Students’ 
Section of the I.E.E. on the 26th inst. will be “The Wireless 
felephone Service to the Bar Lightship at Liverpool," by Mr. 
E. A. Payne, and not as stated on the green meetings card. 

Tenders Accepted.—Messrs. Geo. Thompson and Co., Ltd., 
the managing owners of the well-known Aberdeen Line of 
Steamers, have accepted the tender of the Siemens and English 
Electric Lamp Co., Ltd., for the supply of electric lamps for 
che six months ending June 3o, 1923. 

Armature Winding and Repair.—Mr. Samuel Baxter, mechani- 
cal and electrical engineer, who has for many years specialised 
in armature winding and repair work, has started business at 
i58, Fulham Palace Road, London, S.W. 6, and will be pleased 
to quote for the requirements of any readers who may have 
orders of this description to give out. 

Calendars.—A “decidedly bold and useful calendar has come 
to hand from Messrs. J. M. Baxter and Co., the well-known 
commercial printers of 20, Appold Street, London, E.C.4. 
Messrs. Baxter have become well kncwn as printers who cater 
especially for the electrical trade, and we are certain that this 
new calendar will be much appreciated by their many clients. 


More Labour Saving.— Those intcrested in the increasing use 
of central heating in this country were given information 
which would lead to economy in working and also in fuel 
economy by Mr. B. R. Wingfield, Ph.D., M.I.E.E., at a 
meeting of the Inst. of Heating and Ventilating Engineers, 
held on January r2, when dealing with automatic regulation, 
and in which various types of regulators were described. 

Paraguay.—According to the Report of the Economic and 
Financial Conditions in Paraguay, which has just been pub- 
lished by the Department of Overseas Trade (8d. net), elec- 
trical goods to the value of £3,500 were supplied by the United 
Kingdom in 1914, and only £2,500 in 1921. In 1914 Germany 
supplied £5,600 and in 1921 £2,600. Evidently they are 
rapidly gaining ground in these goods, and it is up to the 
English manufacturers to do their best to 4mpxove our 
position. 

Finance.—The Provincial Underwriters’ Association, Ltd., of 
5, St. James’s Place, London, S.W.1, is, offering for sale 
35,755 6 per cent. cumulative preference shares of £1 each in 
the Western Electric Distributing Corporation, Ltd. They are 
oftered at par, and, according to the statement made by the 
directors, backed by the official balance sheet, they offer a 
very secure investment, based on the corporation’s interest in 
the electric-lighting undertakings of various towns in the West 
of England. To us they appear to be an investment which 
should prove sound and profitable. 

A Happy Gathering.—The growing popularity of and the 
size of the staff of Francis Polden and Co., Ltd., the well- 
known London electrical contractors, resulted in the indoor and 
outdoor staffs joining together and organising a dinner and 
social evening, which was successfully held on January 6, Mr. 
Francis C. Polden taking the chair, supported by Mrs. Polden, 
several distinguished guests and the officials of the company. 
The toast of “Mr. Francis C. Polden and the (Company " was 
ably proposed by Mr. W. J. Revell, and in his reply Mr. Polden 
caid that he had always, in his private and business life, lived 
to make friends, and added that he would always do. his best 
not only for the company of which he was chairman, but for 
them all. Mr. A. C. Hili gave a very pleasing and- amusing 
welcome to * The Ladies and Visitors," and Mr. W. T. Smith, 
a visitor, replied, after which Mr. Polden proposed * The Staff," 
whom he thanked for their valuable support and remarked on 
the growth of the fraternal spirit which he felt quite sure 
existed amongst them. and which was so essential for the 
success and happiness of them all. Mr. Gili responded on 
behalf of the “Indoor Staff," and Mr. Plummer for the * Out- 
door Staff." There was an excellent musical programme. con- 
tributed by the “Oursisit Costume Concert Party," and 
altogether a very enjoyable evening was spent. 


FAN AS А SCREW DRIVER: 


An interesting adaptation is referred to in System, 
where is cited thé conversion of a portable electric 
fan into a screw-driving machine, which is employed 
regularly in a factory for inserting screws in certain 
small metal parts. 


In converting tle fan into a utility tool, the blades 


were removed and the end of the revolving shaft was 
shaped into a driver of the required size. This 15 
covered by a movable collar which rests against a 
coiled spring. The end of the collar is bevelled to 
receive the head of the screw. 


In operating this machine the workman, who is 
assembling parts, first starts the screw by hand into 
its allotted place. Then he presses the screw head 
against the bevelled end of the movable collar. As the 
spring gives under his pressure the driver catches in 
the slot in the screw ‘and the screw is driven quickly 
into place. 


Trade Notes, 


In order to enable the Sterling Telephone and Electric Co., 
Ltd., to cope with the ever-increasing demand in Lancashire, 
Yorkshire, Cheshire, and Derbyshire, for their various pro- 
ducts, they have opened a Branch at No. 14, St. Peter’s Square, 
Manchester (Telephone: City 7035). A comprehensive range of 
their leading types of telephones and radio apparatus can be 
seen at the new Branch, where also a suitable stock will be 
kept for immediate delivery. In addition facilities have been 
provided for daily .demonstrations of “ Sterling’? Radio 
apparatus, including the famous * Magnavox” loud speaker, 
and trade visitors will be cordially welcomed. 


Leaflet P.R./751 has just been published by Messrs. Justus 
Eck and S. Brook, of 4, Palmer Street, London, S.W.1 It 
deals with domestic electric cooking appliances such as irons, 
toasters, egg-boilers, teapots, table cookers, etc., and should 
appeal to all factors and dealers in such goods. ПЕ 157 or 
course, subject to liberal trade discounts, and copies may be 
obtained on application. Also a copy of their January stock 
list, No. 29, giving illustrations and prices of their direct and 
alternating current motors, which list they will be pleased to 
send (о trade readers, installation contractors, etc., on 
application. 

The January “Wholesale Electrical Accessory List," issued 
bx The London Factors and Agents, Ltd. (38-9, Parliament 
Street, S.W. 1), gives net prices arranged in such a way as is 
calculated to save contractors time in-estimating. The prices 
are competitive. 

In List No. F/19 Meldrums, Ltd. (Timperley, near Man- 
chester), illustrate and describe their oil burners, of which 
seven were recently supplied to a gas department for burning 
residual oil from low.temperature carbonisation. 


Elaborate new showrooms have been opened at Daimler 
House, 33-34, Paradise Street, Birmingham, by the Metropolitan- 
Vickers Electrical Co., Ltd. A leaflet dealing with heating and 
cooking appliances, fittings and accessories was produced in 
cennection with the opening, to which special invitations were 
issued to the trade. A great many people responded. 


“© The Children's Hour " is the title given to an attractive 
and well-reproduced showcard depicting the advantages of the 
Cosmos radiant fire, which has just been issued by the 
Metropolitan. Vickers Electrical Со. Ltd., of Trafford Park, 
Manchester. It is actually an advertisement of the company's 
2-kw. radiant fire, and should prove helpful in bringing orders 
for this very efficient heater element. Factors, contractors, 
etc., who have not yet received copies of the showcard should 
make.a point of. writing for it and making good use thereof 
in their showrooms and windows. А 

Lco nd d 


Fibre Tube.—An advertiser wishes to dispose of about s lb. 
For details see a small advertisement. 
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THE MISTAKE OF INSTALLING SMALL 
BATTERIES. 


By С. TAYLOR. 

The country house plant or the village electricity 
works to-day have to cater for small power as well as 
lighting. The great convenience and economy of the 
electric iron, the grilling and boiling stove, and the 
full-sized cooking oven, together with radiators, are 
recognised perhaps more fully in the outlying’ country 
installation where help is not always certain and where 
the community or house is of necessity self-supporting. 

On this accounf the installation of an undersized 
battery is à greater mistake than in former days. 

Whilst interviewing three possible clients in the 
country situated near to the writer's office, the point 
urged against the installation of private plants was 
that at Mr. X. Y.'s they had experienced a lot of bother 
and nuisance with the light, and that it would be far 
better to wait for the company's supply coming into 
the district. This latter event was, owing to the thin 
load, extremely improbable. 

Seeing that this particular installation was hanging 
up business by its poor example, the writer ferreted 
out the man who looked after this ineflicient plant at a 
local hostel some four miles off, and asked permission 
to look round the place. 

The approach had been obtained through asking the 
host of the inn why he did not go in lor a private 
electric light plant instead of using oil lamps; the 
instance of Mr. X.Y.’s experience was again mentioned 
and his man pointed out in another room. 

On interrogating this man it was found that he was 
no engineer, and that his complaint was that the plant 
would not give a good light except for two hours after 
the engine had been shut down, and that he was often 
called out at 9 p.m. to run up again for two hours. 

Examination of this plant showed the reason. The 
battery had been installed of just sufficient capacity to 
give about four hours’ work with full load on the house 
when the installation was first put down and to take 
one or two lights all night if necessary. This had 
been done in order to keep down the capital cost of 


the installation, to a man who could well have afforded 
a thoroughly well laid out plant. 

Now mark the consequences :. it Messrs. 
A.B., of Carminster, who were blamed; they were 
stated to be the best firm in the district for miles 
round; consequently it must be the fault of private 
electrical installations, which were a nuisance and a 
source of worry and bother. 

Naturally other folks in the district did not care to 
experiment where their wealthier neighbour had 
apiparently failed to get satisfaction. 

The firm who carried out the installation were large 
millwrights, used to dealing with heavy motor problems 
and shafting jobs in largé works, and, moreover, were 
on an А.С. system and unaccustomed to batteries and 
battery working. The battery seemed to be the most 
costly portion of the plant and it was consequently 
skimped with the idea that it would get through an 
occasional evening’s entertainment without distress. 

During the first winter the battery, being new, stood 
up well to its overload on several occasions and gave 
practically no trouble. 

Now it is not policy to discharge a battery down to 
I.8 volts per cell repeatedly ; and no provision of end 
cells is going to make up to the main battery for the 
strain so imposed; the use of end cells to carry the 
voltage through a falling period such as that between 
1.9 and 1.8 volts per cel] merely boosts up the voltage 
for a short time, drags out the strain on the main 
battery, but does not relieve that battery. 

It may be asked how, if the size of the battery is 
increased, can the cost of the installation as a whole 
be kept low enough to prove attractive. ‘The method 
is to treat the battery not as a handy auxiliary but as 
the most important item. 

Lay out the installation so that the cells can carry 
the full load offered by the house, from 4 p.m. ona 
winter’s day to 12 midnight, without dropping lower 
than 1.85 volts per cell, and arrange that for entere 
tainments the engine is run from, say, 4 p.m. to 7 p.m. 
This will then permit the cells to be well above their 
load and will not interfere with the general work of the 
estate. 

This lay-out will not increase the cost of the whole 
plant if the size of the engine and generator be cut 
down so that the battery can be charged fully by run- 
ning the engine for eight hours on end fully loaded. 
It i$ a mistake to put down an engine and dynamo 
large enough to run more than the complete installation 
and to charge the battery as well, and then to install 
a battery capable of acting only as an auxiliary, giving 
only a few hours constant full load to the engine even 
in-the depth of winter, and necessitating ‘the engine 
running late every night throughout the dark months ; 
this is not economy in any sense. 

A man can start up an enclosed type crude oil 
engine at 8 a.m., switch up, set the machine charging 
the cells, and then leave the plant for twa to three 
hours on end; these plants are all protected by 
reverse Current cut-outs. Let him visit the plant at 
IO a.m. and again just previous to his dinner at twelve, 
and on each occasion make the adjustment to the charg- 
ing current called for on the battery-maker's schedule. 
A third visit to the plant at т p.m., followed by an- 
other at 3 p.m., and a final visit at 4 p.m. to see that 
the cells are charged up and to shut down the engine 
will not upset the handy man.of the estate who usually 
runs the engine on the smaller installations ; whilst on 
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the larger installations the estate engineer will have 
his workshop near to the engine room, and will hardly 
need to interrupt his daily routine and repair work in 
lcoking to the plant. 

It may be urged that by carrying out this idea of 
a small generating set and a large battery, a danger 
is being run of having the lights off ; this is a peculiar 
idea, and though quite a fallacy, is widely held. The 
reverse is actually the case. The battery is far less 
likely to break down than the engine and dynamo ; 
whilst even if the engine and dynamo were large enough 
to run an installation double the capacity, there would 
still be a hang-up if the engine or machine were 
down; and as the battery in such cases would be of 
the usual small capacity, it follows that the complete 
shut down of the whole plant is more likely under 
that system than under the method now recommended 
of large batteries and smaller generating sets. 

When the installation is first laid out, find out 
exactly what ideas the owner has as regards electricity ; 
if he wishes only for light, and an odd water pump 
or two about the estate, then do not urge the con- 
venience of the many other domestic uses too early. 
Such a policy is apt to make him think the installa- 
tion is goiag to run him to a very heavy expense; 
and if urged untactfully, will make him resent the idea. 
Let him, and in particular nis good lady, see the 
benefits of the light to start with, and they will be 
bound to see at the houses of their friends such lines 
as toasters, irons, fans, and small motors for running 
the kitchen, farms, and wash-house, and will ask for 
them; they will also be open at such a time to consider 
the installation of another small engine and dynamo, 
if necessary. Thus the installation will be of reason- 
ably low first cost, and will be increased in capacity 
as and: when necessary; the battery being already 
large, will not be upset by this additional load, which 
will mostly come in the day time. The addition of 
another generating set will, however, carry the extra 
load, give a good stand-by to the whole plant, and 
increase the efficiency of the installation as a whole. 

It is no use arguing that once a country house 
proprietor has installed one plant he wiil not think 
of additions. He will do if approached properly; the 
use of electrical appliances is a growing one about 
house and farm. No electrical man worth his salt 
can stop satisfied with a house electrically driven, 
whilst the farm, the dairy and wash-house are run in 
the old way. All these demands mean extra power, and 
it can be proved to the proprietor that they are well 
worth it; under the usual method, the contractor who 
has put down too small a battery at first soon finds 
that it is too small for the house evening load, and 
that the generating set is busy on other matters, with 
the load having increased. 

With the increase in the farm and domestic load, 
my lady has put in dressing-room radiators, many 
little bedroom and toilet conveniences which electricity 
alone can supply, and so, on to the overworked battery, 
comes this extra load of an evening. . 

The large battery can meet the extra load, and is 
helped by the extra engine and dynamo brought into 
the installation at the correct time; that is, when it 
is needed. 

When a village electrical scheme is being con- 
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sidered, then the small battery is not only a mistake, 
it is almost a crime. Not only does the large battery 
allow a small initial generating set, but it keeps it 
loaded up to test load, and gives economical running ; 
whilst by its capacity it cuts down the attendance item 
to the lowest possible point, and puts up the stand-by 
capacity very considerably; in addition, it allows the 
concern to reserve its capital until actually required by 
increasing load. 

The most important point is that it allows the com- 
pany to take on motor loads in the district without 
the necessity for another shift having to be run in the 
day time. The writer does not forget being called in 
to advise a certain country institution with regard 
to its power load some little time back, and finding 
that the whole trouble was due to the smallness of 
the battery installed at the local generating station. 

The manager of the institution informed the writer 
that the electric light man worried him to run the 
place by power from the mains, and then, six weeks 
after getting the place equipped, came round and 
ordered Һит to ‘stop running two particular motors 
except at certain times, as they were running down 
his battery! Тһе writer offered to interview the 
generating station engineer and his Board, and to 
persuade them to install further battery power, and 
meanwhile to run another shift and swallow the loss. 
This the manager of the institution wouid not hear of. 
“They do not know their business," he stated, “or 
I should not have been in ihis mess. Consequently, I 
am having no more of them; and were they worth 
while taking to court I would do so." He insisted 
on a plant being installed on his own premises, and 
to-day there is the spectacle of two small plants, each 
at one end of the village, each needing some little 
attention, each rather less efficient than if they had 
been centralised, and each detesting and hindering, in 
place of helping one another, simply through too small 
a battery being installed in the village power-house at 
first. : 


THE BRITISH INDUSTRIES FAIR. 


The interest centring in the British Industries Fair 
(Birmingham), which is to be held between February 
19 and March 2, is quickening appreciably as the time 
draws near. m- 

This will be the fourth successive year in which 
the Fair has been held, and will to all appearances be 
the most successful. The number of exhibitors is the 
largest on record, and several of the sections, which 
comprise hardware, metals, engineering, building, 
brewing, and numerous others, have been enlarged. 

It also appears that the number of visitors will be 
exceptionally large. Admission is only to bona fide 
buyers, by official invitation, or on presentation of a 
trade card, and already over 8oo requests for invita- 
tions have been received by the Board of Trade from 
all parts of the world. 

The British Industries Fair (Birmingham) is un- 


doubtedly a great and very important effort on behalf . 


of British trade, and the whole country wishes it 


success. 
H.R.H. the Duke of York has, we understand, 


arranged to visit the Fair on February 22. 
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A HAPPY HOUSEWARMING. 


On the 16th inst, Mr. Howard Marryat, the 
president of the Electrical Contractors’ Association, 
Mr. W. R. Rawlings, Mr. Shaw and other past- 
presidents, together with Mr. Leonard G. Tate, the 
genial and wideawake secretary, invited the represen- 
tatives of the technical Press and various other friends 
(including Mr. Rowell, of the I.E.E., and E. D. A. 
Beauchamp) to an informal but happy cup of tea in 
the new home of the Association, at 15, Savoy Street, 
London, W.C.2. It was quite a homely little function. 
We drank the tea and ate the cakes, inspected and 
admired the new offices, looked with interest at various 
specimens of ancient electrical accessories exhibited by 
Mr. Parsons, of Gloucester, and passed the time of day 
generally. Mr. Marryat then told us in a few appro- 
priate words how the Association was progressing, and 
thanked the electrical Press for the support which had 
been so ungrudgingly given. He mentioned the work 
and tact involved in handling the negotiations with the 
unions representing labour interests, as well as those 
associated with the manufacture of different classes of 
electrical supplies, and asked for support in their efforts 
to gain for the electrical trade the retailing and 
fixing of the wireless receiving sets which are now the 
craze. Mr. W. R. Rawlings also spoke, and remarked 
incidentally that the endeavour of the E.C.A. to obtain 
proper co-ordination in the arrangements with manu- 
facturers was the real cause of the Beama being 
started. Mr. A. H. Allen, of the Electrical Review, 
responded for the Press, and we went our several ways 
indulging in the sincere hope that the E.C.A. will 
flourish exceedingly in its new home. 

SHR: 


THE PROTECTION OF INVENTIONS BY 
LETTERS PATENT. 


At a meeting of the informal section of the I.E.E. 
on Monday, 8th inst., Mr. R. Grierson was in the 
chair, when Mr. E. W. Moss opened a discussion on 
“The Protection of Inventions by Letters Patent.” 

Mr. Moss first sketched the origin and history of 
patents. These apparently arose in the r4th century 
out of protective licences to foreigners specially intro- 
duced to ply their craft or skill in this country. These 
licences were subsequently elaborated into the "Statute 
of Monopolies” of 1624, and eventually became the 
progenitors of all patent law. 

The opener explained with considerable detail the 
nature and operation of patents in the United King- 
dom, and also sketched the laws of foreign countries. 
He urged the need of a patent law that should be 
general to the British Empire, and also made the 
suggestion that an impoverished patentee should have 
access to the law in forma pauperis. He gave the 
following general advice to inventors : — 


See the application is filed as soon as possible. 

If possible, make no publication before acceptance 
See renewal fees are paid in good time. 

Generally beware of patent brokers, so termed. 


If you find your patent is being infringed, be care- 
ful not to threaten the infringer. 

If you have an improvement in your patent, be sure 
it is covered by the specification, or else apply for 
a new one. 

Keep careful and separate accounts of moneys €x- 
pended or received on patents. Because, if you 
have occasion to apply for an extension, you wil! 
require these particulars, which are often most 
expensive to ascertain after a lapse of time. 

Various gentlemen joined in the discussion, and Mr. 

Moss replied in detail to the points raised. 


NI-FE AOCUMULATORS. 


Although the NI-FE accumulator has been on the 
market for over ten years, it is comparatively only 
recently that Messrs. Batteries, Ltd., of Redditch (who 
obtained the patent riglts for the United Kingdom), 
have been able to complete the equipment of their 
factory, which is the only one in this country manu- 
facturing nickel-iron accumulators. 

The factory is situated at Crabb’s Cross (about 3 
miles outside Redditch), and is fitted with most modern 
equipment, automatic machinery being employed 
wherever possible, thus eliminating the possibility of 
errors due to the human element. Perhaps the most 
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interesting machine is one which makes the strip 
electrodes. This machine automatically makes 
briquettes of the active material, feeds them between 
two nickelled steel strips and clamps the latter to form 
the strip electrode. Other interesting departments 
include a well-equipped power house capable of supply- 
ing power and lighting for factory and office needs, a 
welding shop, a filling department and a testing 
department. 

Fig. r shows a typical NI-FE accumulator, and one 
should here mention in a general way its constructional 
details. The positive plates consist of a number of 
nickelled steel perforated strips, into which are packed 
briquettes of nickel hydroxide and other ingredients. 
These strips are held together in a steel frame which 
forms the complete plate. The negative plates are 
constructed on similar lines to the positive ones, the 
only difference being that the active material is ferrous- 
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oxide specially prepared and mixed with other 
ingredients. 

The insulation consists of para rubber strips between 
tne plates. Plates of similar polarity are connected by 
a steel plate brazed across their tops, and to which in 
turn is brazed a pole terminal. 

There are no nuts or screws which can become loose 
and cause a short circuit. 

The container is made of steel, all joints being 
brazed, thus preventing: any possibility of leakage of 
the electrolyte. There is a special gas valve їп the 
cover. The electrolyte consists chiefly of potassium 
hydrate in distilled water. 

The cells are available in two types: “ A " for slow 
and “ K ” for rapid discharge. The former is also 
known as the normal internal resistance type and the 
latter as the low internal resistance type. 

An idea of the electrolytic reactions which occur 
during charge and discharge may be gained from a 
consideration of the fact that a discharged cell con- 
tains, in the positive electrode, nickel hydrate in a low 
degree of oxidation, whilst the negative electrode con- 
tains chiefly iron oxide. When charging takes place 
the nickel hydrate in the positive plates becomes more 


9 Hours 10 
Fic. 2.—Curves SHOWING THE RELATION BETWEEN 
VOLTAGE. AND Tıme Ok A NI-FE CELL For SLOW 


CHARGE AND DISCHARGE (NORMAL RESISTANCE TYPE). 


I. Forced charge. 4. 8 hours! discharge 

2. Normal  ,, (normal). 

3. 10 hours' discharge. 5. 6 hours' discharge. 
6. 4 7? ?› 


highly oxidised, whilst the iron oxide in the negative 
plates is reduced to chemically pure iron. During this 
process the electrolyte does not take any apparent 
part in the reactions, and it has the same density 
before and after cHarging. 

On discharging, the active material in the negative 
electrode becomes re-oxidised, whilst that in the 
positive electrode is reduced. The charging and dis- 
charging processes are apparently nothing more than 
the electrolytic carrying of oxygen from one plate to 
the other. The electrolyte does not enter into any 
permanent chemical union with the electrodes, but 
functions practically only as a liquid conductor. For 
this reason the quantity of electrolyte can be reduced 
to a minimum, and the plates can be placed as close 
together as is practicable. 

The curve for a normal charge (six hours for normal 
resistance type and five hours for low resistance type) 
shows that the voltage at the beginning slowly rises 
during about 70 per cent. of the charge time from 
1.4 to 1.5 volts, and then rapidly to 1.75 to 1.78, and 


remains so to the end of the charging. By using the 
method of forced charging the time can be reduced to 
four hours for normal resistance type and three-and-a- 
half hours for low resistance type. In this method a 
double current is used during the first 60 per cent. of 
the charge, which is then completed with normal 
current. During charging, some of the water in the 
electrolyte is decomposed and flows out as oxyhydrogen 
gas. This gas is not corrosive, and overcharging is 
not injurious to the cells. 


Fic. 3.—Curves SHOWING THE RELATION BETWEEN 
VOLTAGE AND ТїМЕ or A NI-FE CELL кок RAPID 
CHARGE AND DISCHARGE (Low RESISTANCE Type). 


1. Forced charge. 4. 3 hours’ discharge. 


2. Normal  ,, 5: 
3. 4 hours’ discharge 6. 1^ 1 
(normal). 


'The curve for a normal discharge in eight hours (for 
normal resistance type) and four hours (for low resist- 
ance type) shows an average working voltage of 1.2 
volts. The voltage drops slightly during the first 
fifteen minutes of discharge, but after this it remains 
practically constant until the cell is completely dis- 
charged. 

Other curves show the voltage for discharging in 
shorter and longer times than. the normal. 

As no gases are generated during discharge the cells 
can be made unspilable. We understand that a 
NI-FE battery will give about 9o per cent. of the 
guaranteed output, even when discharged with a 
current four times the normal; the ampere-hour 
efficiency under normal conditions being from 75 per 
cent. to 8o per cent., and the corresponding watt-hour 
efficiency is from бо per cent. to 65 per cent. 

Other particulars and. examples of the very varied 
purposes to which the cells may be put in practice are 
given in a booklet which may be obtained by readers 
interested in power storage cells on application to 
Messrs. Batteries, Ltd. 
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Tenders Invited.—The Post and Telegraph Department, 
Wellington, N.Z., invite tenders for 3,000 switchboard plugs. 
Tender and a sample switchboard plug can be seen by British 
firms at ihe D.O.T. (Room 49), 35, Old Queen Street, West- 
minster, London, S.W.r. 

Wireless Insurance.—In a recent issue we referred to the scope 
which the new "broadcasting " craze offered to any insurance 
company which would lay itself out to cover the risks specially 
applicable to owners of wireless sets, and we also stated that 
the Liverpool, Marine and General Insurance Co., Ltd., of 
62, London Wall, London, E.C.2, was actually issuing such 
policies. Wireless readers znd enthusiasts will be interested 
to know that the company have issued a neat and well-bound 
pocket diary for 1923, and policy holders may possibly get them 
if application be made promptly. Moral: If your wireless set 
and aerials be not insured, get them insured forthwith, 
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aay MEASURING 
INSTRUMENT, 


WESTON 
Portable A C. 
Instruments. 


MODEL 155 
VOLTMETER. 


Model 155 Instruments are very compact and light, and have excel- 
lent scales. The cases are of wood, neatly finished and dust-proof. 


fier have no di-cernible working error, the indications being the 
| ame whether left in circuit for a second or permanently, and they 
"re perfectly dead beat. 


|"heir accuracy, which is guaranteed to half per cent., is unimpaired 
: o pair 
Чу changes of temperature, and they may be used on any commercial 


|requency without error. 

(hey are also suitable for direct current, and the ammeters may be 
lately connected in circuits of pressures up to 2,300 volts and are 
[hade i in ranges up to 500 amperes. 


full particulars of these instruments will be sent on request. 
MODEL 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., б эү 
| udrey House, Ely Flace, Holborn, London, E.C.1 


| Telephone: р Telegrams: 
| Ho!born 2029. ' Pivoted, Smith, London.” 


H.T. BATTERIES 
for 
КАТЕ ESE TS 


TYPE BK. 24v, 28v, or 32v. 


Owing to the demand for these batteries all 


STAND 206 О | ; 
Ecos Motore Bahibition, orders will be dealt with in strict rotation. 
Glasgow, Jan. 26—Feb. 3. Prices approximately one shilling a volt. 


Ask for Leaflet 4030. 


300 L - 
SERVICE AS ELECTRICAL STORAGE 


ү: 
DEPOTS / [4 COMPANY LIMITED. 
Е Head Office : Midland Depot : Wanton 


UE CLIFTON JUNCIHON, 58, DALE END, 219-229 SHAFTESBURY AV., 
Nr. MANCHESTER. BIRMINGHAM. W.C.2. 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIE 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 
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HIGH EFFICIENCY 
LONG LIFE ^E; 
EASY TO MAINTAIN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L'^ 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


BELFAST .. .. 41, Chichester Street. MANCHESTER — .. 4, Victoria Bridge. 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., 5..1. 
BRISTOL .. 37, Victoria Street. YORK 6, Bridge Street. 
GLascow 107, Wellington Street. 
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You have the brain and ability to earn more than 
you do to-day. But you need that little extra 
scientific training. This training we give you in 
your own home. Tell us TO-DA Y which of the 
subjects mentioned below you are interested in. 
We will send you at once, POST FREE, a book 
explaining how we can help you, a book which will 
enable you to make the most of your own powers, 
and rise to the top. 


WE TEACH BY POS 


Aeropiane Engineering 

Aero Engines Н 
Electrica] Engineering 
Wireless Telegraphy 
Ejectrical Installations 
Electrical Control Gear 
апное Current 

Lighting (Electric, Gas, etc.) 
Electric Welding 
Telegraphy, Telephony 
Powerhouse Operation 
Mechanical Engineering 
Draughtsmanshi 

Workshop Practice 

Machine Tools 

Boiler Making 

Boiler Inspecting _ 
Engineers’ Quantities and Estimating 


Examinations we Specialise in ; — 
A.M.1.Mech.E.; A.M.I.E.E.; A.M 


Кс 


A 
Mathematics 

Electric Motor Car Ignition 
Starting and Lighting Systems 
Internal Combustion Engines 
Motor Engineering 
Commercial Engineering 
Marine Engineering 

Naval Architecture 

Civil Engineering 

Ship Design 

Survey and Levelling 
Building Construction 
Reinforced Concrete 
Structural Engineering 
Municipal Engineering 
Piumbing and Sanitary 
Heating, Ventilating 


Inst.C.E. ; A.M.I.A.E.; Board of Trade À ostcard brings 


Marine znd Class, First Class, Extra 

First Class ; City and Guilds Exams, in 

Telegraphy, Telephony, etc. 

DON’T FORGET, WRITE NOW and rel 

us which subject you are interested in— 

THIS IS YOUR OPPORIUNITY. We 

help to place you in a Well-Paid Job when 

you are Trained. 

THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, LTD., 

11, Thanet House, 231-232, Strand, London. 

Australian Offices: Barrack Street, 

Australia. 
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ENGINEERS & ELECTRICIANS. 


To no eae LDL 


The Pocket Electroscope designed as a small, convenient 
and rapid Fault Finding Instrument—similar in appear- 
ance to a Fountain Pen with Pocket Clip. 


The instrument can be used on any pressure from about 
80-700 volts A.C. or D.C. to indicate :— 


1.—The Potential relative to earth in any ccnductor, terminal or piece 
of apparatus. 


2.—The Potential difference between any two conductors, terminals or 
pieces of apparatus, 


Its wide application will be better appreciated by a 
careful study of the booklet sent free on application. 


Write (Electric Dept.), 


DRAKE & GORHAM 
WHOLESALE, LTD, 


67, Long Acre, W.C.2. 


Manchester, Glasgow, Bristo!, Belfast and Liverpool 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

Questions to which an answer is required must be accompanied by a 114. 
stamp ior reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important, 
Rate quoted on application. Subscription: 13s.a year, 6s. 6d. half year, 35. 35.а 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No, 2460 Gerrard. 


Current Topics. 


With the therm agitation still rampant, our friends 
of the gas industry are faced with yet another crisis 
which is imperilling the popularity of 
this illuminating and heating agent. 
We deprecate the slinging of mud at 
a competitor, and have no desire to 
add to the difficulties of gas managers and engineers 
at this juncture. The leading gas organs, however. 
are not so considerate in their treatment of electrical 
topics that we can. afford to let the present outcry pass 
without interested comment. According to coroner's 
inquiries at the various inquests which have been held 
lately into fatalities caused by gas poisoning, it is 
abundantly evident that the permissible percentage of 
arbon monoxide in gas supplied to the public is at 
present far too high having regard to the very deadly 
nature of this gas, and the question arises whether 
its admixture should be permitted at all, or an embargo 
placed прот it in view of the danger to public health. 


The Gas 
Peril. 


As high a percentage as 15 per cent. of carbon 
monoxide is reported present in certain samples which 
have been analysed, and medical opinion is that one- 
half per cent. or over is sufficient to prove fatal in 
certain cases. If this be true, gas authorities cannot 

` get away from the fact that we have actually laid on 
to our houses and available at any burner or outlet one 
of the deadliest known gases. Nor is it necessary for 
the mixture to be actually laid on, or a gas tap left 
leaking, since a recent incident reported involved 
fatalities through the breakage of a street main in the 
vicinity of the house in which the victims were asleep. 
The danger is accentuated by the fact that gas fittings, 
especially those which have been in use for any length 
of time, are so prone to develop leaks; taps lose their 
stop pins and are apt to be turned half on again; old 
compo pipes become brittle; red lead packing perishes ; 
and, in short, one is never certain that leakage is not 
taking place at some point or another without one 
being aware of the fact 


We have no quarrel with gas interests, there is 
ample room for both. We only claim to supply a 
better, safer, and more convenient medium for 
illumination, heating, cooking and power; most of us 
of the electrical fraternity use gas in some form or 
other, either at our homes or in our business premises 
and workshops, however, and, for our own safety we 
add our plea to that of the public at large, now being 
voiced in the lay Press, for a reform in the official regu- 
lations which at present permit the gas suppliers to 
poison us at their own sweet will, 


With rumour busy regarding the economies antici- 
pated by the Chancellor of the Exchequer in the forth- 
coming Budget, I sincerely hope Mr, 
The Budget Baldwin is not losing sight of the 
and Education. harvest which would accrue from) a 
generous application of the scythe to 
the present crop of public expenditure on, Education, 
both local and Governmental In effect, the present 
system of making Government grants proportionate to 
local expenditure actually encourages extravagance on 
the part of local education authorities, since, the more 
they spend out of the rates the bigger the allocation 
out of Imperial taxation. The public pays both 
charges, which at present amount to considerably more 
than he can afford, even if he be a family man well 
blessed with offspring. In this connection the remarks 
of Sir Alfred Hopkinson, formerly Vice-Chancellor of 
Manchester University, are of topical interest 


He refers to the Scholarship fallacy of our present 
system, whereby every child is theoretically able to 
qualify for the Universities on the basis of free elemen- 
tary education. Very few are really fitted for this 
training, which is, nevertheless, open to them, and, 
of course, costs money, which might be better 
expended in fitting them for more profitable walks of 
life or alternatively saved, to the advantage of the tax 
and ratepayer. Incidentally, the voluntary offer of 
London elementary school teachers to forego 5 per 
cent, of their salaries does not appear to have been 
the thoroughly disinterested action it was regarded at 
the time. In London, salaries come up for revision 
this year, and if, as is anticipated, they are reduced to 
the next lowest scale, it would be equivalent to a reduc- 
tion of 1o per cent. Thus the teachers have chosen the 
lesser evil by intelligent anticipation. 


That the Law is an Ass was declaimed by a certain 
well-known character quite a long while ago, and cer- 
tain of its definitions would certainly 


The Law's appear to bear out this allegation. 
Definitions, Thus, Judge Terrell at Torquay 


County Court recently held that a 
tenant could not claim: protection under the Rent Act 
since the house he occupied had been let ‘‘ furnished,’’ 
said furniture consisting of a bath, geyser, and electrie 
light fittings, and he would have been subject to a 
lower rental had the house been without these con- 
venient accessories. It will be interesting to note 
whether this decision prompts leading furniture 
emporiums to include the sale of electric lighting and 
heating accessories as a legitimate feature of their 
business. Incidentally, people in search of “‘ fur- 
nished apartments ’’ would do well to satisfy them- 
selves before closing with any offer that they will not 
be called upon to sit in the bath, cook their meals on 
the geyser, and hang: their clothes on the electroliers as 
constituting the only ‘‘furniture’’ covered by the 
description. ; 
. The new pastime is bringing quite a lot of amusing 
incidents in its train. For example, there is the enthu- 

siast who, warned by the dealer that 

Broadcasting Һе must not allow his aerial to oscil- 
Humours. late, protested that it was impossible 

to prevent it, his house being in an 

exposed position on top of a hill, and subject to high 
winds, which kept his aerial in a continuous state of 
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visible oscillation. Then there is the demure flapper 
who wants to know whether aerial oscillation has any- 
thing to do with being kissed in mid-air by a good- 
looking pilot on the Paris-London air service. Last, 
but not least, we have the amateur listener-in of an 
inquiring turn of mind, who wants to know why it is 
necessary to keep all those little lamps burning in the 
daytime, when you can see to adjust the set quite well 
without them. 


Broadcasting is also creating an entirely new nomen- 
clature, such terms as '' blind spot," meaning a loca- 
tion where it is practically impossible to obtain any 
reception; '' fading," or the dying away of voice and 
music at intervals; ‘‘ howling ’’ of valves, etc. Inci- 
dentally, *' fading ° would appear to have been one of 
the principal difficulties experienced by certain listeners- 
in to Covent Garden opera last week, one amateur 
giving it as his opinion that the effect was in part due 
to the movement of the singers from one side of tke 
stage to the other, and their consequent greater dis. 
tance from the transmitter. However, I showd 
scarcely attribute the phenomenon to this cause, since 
the promoters will, no doubt, have adopted standard 
Electrophone practice in placing their transmitters at 
the Opera House. On Electrophone circuits it is usual 
to connect ' groups '' of transmitters to the respective 
outgoing circuits, each group being made up of equally 
spaced transmitters located in both wings and the float 
respectively. Thus, the sound lost by a transmitter 
in any group on, say, the O.P. side would be picked 
up by one in the opposite wing; or, if the artiste was 
at centre stage, by one in the float. It would be 
interesting to know! whether this “‘ staggered’’ group- 
ing was adopted for the telephone transmitter circuits 
to Marconi House as arranged for the first stage in 
transmission, 


Apropos the phenomenon referred to by a corre- 
spondent in last week's issue, whereby the wheels of a 
moving motor car, shown as a 
cinema film, appear to drag and 
rotate backwards, this is purely an 
optical illusion, or stroboscopic effect 
arising out of the lag or lead of the camera used in 
making the film in the first place, or may be in part 
attributed to the lack of. synchronism between the 
speed of the wheel, the rate at which the photographs 
were taken on the film, and the speed at which they 
are successively exposed on the screen. The curious 
effect of a wheel apparently turning backwards is due 
tio the momentary picture of a new group of spokes, 
actually in advance of those next the ground, 
apparently reappearing behind the point of contact of 
the tyre with the roadway. Given perfect synchronism 
it would be possible to shew a car actually travelling 


An Optical 
Illusion, 


at high speed, but with its wheels apparently 
stationary. The substitution of disc wheels, of course, 
destroys the illusion ELEKTRON. 


Sincere Congratulations.—At the meeting of the I.E.E. to 
be held on Thursday, February 1, the President will present 
to Mr. J. W. Meares, C.I.E., M.LE.E., late Local Hon. Sec. 
of the Institution in India, and Electrical Adviser to the Indian 
Government, a salver and cigarette. box subscribed for by his 
friends in India on the occasion of his retirement from the 
Indian Government Service, and as a token of his valuable 
services to the profession in India. 
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" WIRED WIRELESS”’—LINE RADIO.* 


By Major J. A. MAUBORGNE, UNITED STATES 
SIGNAL Corps. 


Four or five years ago the average telephone man 
gave scarcely any consideration to the subject of link- 
ing together radio telegraphy and telephony with wire 
line telephone systems. Multiplexing methods based 
upon the older arts of telegraphy, by which a multi- 
plicity of telegraph messages were superimposed upon 
telephone circuits, were about the only combination in 
practical use so far as telegraphy was concerned, and 
for straight telephony the use of the phantom circuit 
afforded practically the only means for securing an 
additional telephone circuit over two physical tele- 
phone circuits. 

Of course, there were a number of nien in the tele- 
phone field who were interested in radio as a purely 
separate means of communication, but these men grew 
up in the radio world, ordinarily without linking: 
together the wire and the radio circuits, of which they 
had a working knowledge . 

To-day we are forced to the conclusion that hence- 
forth the telephone engineer must seriously study radio 
telegraphy and telephony, for “© wired wireless" has 
come to stay, and the telephone engineer must be 
awakened to the possibilities of this later art, if tele- 
phone companies are to take advantage of the oppor- 
tunities for multiplexing their lines at a considerable 
saving of copper ; of furnishing additional channels for 
broadcasting over their lines, and of making careful 
study of the situation created by the immense demand 
for radio antenne, in apartment houses, hotels, and 
other congested places, which would permit their sub- 
scribers to make use of their lines as antennze for the 
reception of broadcasting, sent not only over their lines 
proper, but of inaterial broadcast through the ether by 
radio stations in the normal way. 

At a gathering of this sort one cannot impose upon 
the good nature of his hearers by presenting the whole 
history of any art or going into all its ramifications. 
I deem it impracticable to present for your' considera- 
tion an outline of the fundamental principles of radio 
telegraphy and telephony such as is really required for 
the student of “© wired wireless,’’ prior to a discussion 
of this later art. Excellent articles dwelling on radio 
fundamentals have recently appeared in some of the 
monthly telephone publications. I feel, however, that 
there is no telephone man here present who has not, 
at least, some knowledge of how radio transmission 
and reception are carried out, 

I shall attempt to confine my remarks, therefore, in 
the brief time I have at my disposal, to a discussion of 
“© wired wireless " in its simplest form, and to explain 
and demonstrate, if time and circumstances permit, 
how multiplex telephony may be accomplished by the 
superimposition of modulated radio currents on tele- 
phone and lighting lines, and, also, to dwell for a short 
time on the possibilities of applying Major-General 
Squier's inventions connected with broadcasting over 
telephone lines, as well as on the use of such lines as 
antenna, and on the part to be played by telephone 
companies in such application. 


* Telephony, Chicago. 
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** Wired wireless''' is, perhaps, the best-known term 
and the oldest term applied to the system of multiplex 
telephony and telegraphy employing high-frequency 
currents on wires. It has been variously called ‘‘ car- 
rier wave" telephony, '' wire radio,” ''line radio," 
and many other names purporting to give a more or 
less correct description of what actually takes place 
when this system is used. 

For many years after its discovery by Major-General 
George O. Squier, the present chief signal officer of 
the army in 1909, it bore the name '* wired wireless,” 
although its inventor at present prefers the title '' line 
radio," as distinguishing it from ‘“‘ space radio," 

which latter term is sufhciently descriptive to require 
no further explanation. 

“Wired wireless” was first achieved by Major- 
General George O. Squier (then Major Squier) during’ 
the years 1909 and тото. In November, тото, General 
Squier filed fundamental patent applications on the 
‘“ wired wireless ’’ art, on which patents were allowed 
in the year 1911. In this same year he published a 
paper on '' Multiplex Telephony and Telegraphy,”’ 
which marked an epoch in the scientific progress of the 
telephone and telegraph art. 

Many inventors prior to General Squier's work had 
been engaged upon the problem of multiplex telephony 
and telegraphy, but all of the ideas underlying the 
schemes which hitherto had been proposed were 
hased, almost without exception, upon the principles 
and practices of the old tele- 
phone art. The great advance 
made by Genera] Squier and that 
which made the use of high- 
frequency (radio) carrier currents 
successful was the combined 
utilisation of tuned radio circuits 
and a detector or rectifier at the 
receiving terminal. 

For this transmitter he used a 
high-frequency alternator, which 
he coupled by means of a radio 
circuit either directly or іп- 

. ductively to a telephone line, and 
at the receiving endi by means of 
properly tuned circuits, and with 
a detector first of the crystal 


type, and then in того of the 
audion or valve type—he first 
demonstrated the practicability 


of transmitting speech over a 
wire without that speech being 
heard by the ordinary telephone 
instruments attached to the same 
wire. By this achievement the 
common principles of the radio 
art were immediately made avail- 
able to the older wire systems, 
and a new method of transmission 
of intelligence was created. 
Upon the announcement of the 
invention a number of engineers 
attacked his proposal, and 
maintained, after mathematical 
analysis, that the attenuation of 
the high-frequency currents on 
the wires would make the scheme 
impracticable for multiplex tele- 


Fig. 4. 


Fig. 2. 
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phony. It is to be noted, however, that the comments 
of the engineers mentioned were made in the days 
when modern radio amplifiers did not exist. It is to 
be noted, also, that these same engineers proceeded at 
once to experiment with the proposed system. 

The modern amplifer makes possible the reception 
of extremely small amounts of energy and the magni- 
fication of the sounds produced thereby so as to give 
strong signals. The high-frequency alternator used by 
General Squier was, at the time of his invention, in the 
experimental stage, and did not appear to afford a 
practical solution as a source of energy for commercial 
multiplex telephony. It was not until the arrival of the 
three-electrode vacuum tube as a generator of high-fre- 
quency current that real progress was made toward 
the practical realisation of the scheme. The practical 
development of the new art of utilising low-frequency 
carrier currents and the solution of the actual problems 
of making a practical multiplex telephone circuit have 
now been carried to an advanced and commercial 
stage, and long distance telephone and telegraph lines 
employing the system are in daily operation between 
a number of large cities. 

In this country (U.S. A.) honour is due to the research 
staffs of the Western Electric Co. and the American 
Telephone and Telegraph Co., and particularly to 
E. H. Colpitts and C. B. Blackwell, for the develop- 
ment of a practicable system. That this country is 
not alone in the development of this new art is evid- 


= | 


Application of Principle of Superimposing a Radio Frequency Transmitter and 
Receiver on Standard Local Battery Telephone Line. 


Superimposing a Radio Frequency Transmitter and Receiver on Standard Local 
Battery Line with Receiver and Transmitter Bridged Across Line, 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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enced by the publications of Wagner, Faszbender and 
Habann, in Germany, and of Marumbo in Japan. The 
first two papers mentioned contain interesting 
accounts of the development of wired radio apparatus 
in Germany during the war; the latter paper, though 
quite brief, is also of great interest, as it contains 
descriptions of methods and apparatus used where a 
high voltage power line was employed for transmission 
means. 

A very excellent contribution to the literature on the 
subject ‘of '' wired wireless °’ is to be found in the 
paper by E. H. Colpitts and C. B. Blackwell, which 
is recommended to those who are seriously inclined 
toward the study of ‘‘ wired wireless." This paper 
very well outlines the method of carrier current tele- 
phony used by the Bell companies to-day. 

In the Signal Corps of the army very little was done 
towards the development of ''line radio °’ or '' wired 
wireless " for some time before and during the recent 
war; but, since that time, a number of papers have 
appeared in the scientific press recording the achieve- 
ments of various Signal Corps engineers, particularly 
R. D. Duncan, jr. References are made in the foot- 
notes to this paper to all the articles mentioned herein. 

The original idea conceived by General Squier in 
1909 was simple enough: The ether waves set up by 
the transmitter were simply to be guided by the wires. 
Tuned circuits for reception and transmission were 
employed as stated, and so various channels, each 
employing different wave lengths, could be received, 
each on its own tuned circuit. Two of General Squier's 
original diagrams, contained in his paper of 1911, are 
reproduced, and show that his fundamental idea is 
really the basis of even the more highly engineered 
schemes of carrier current telephony at present in prac- 
tical use. 

In Fig. r we see the application of the principle of 
superimposing a radio frequency transmitter and 
receiver on a standard local battery telephone line, in 
which case the radio apparatus was tied to one of the 
lines forming the telephone pair, the other side of the 
radio apparatus in each case being grounded. Fig. 2 
shows a similar arrangement, except that both the 
radio transmitter and receiver are bridged across the 
two lines instead of being grounded as in Fig. r. 

In both diagrams there is shown this fundamental 
essential—that there shall be placed on the line an 
oscillating high-frequency current known as the 
“ carrier," supplied, in the particular case mentioned, 
by the high-frequency alternator G tied to a tuned cir- 
cuit including a microphone, which, in Fig. 1, was 
placed in series with the high-frequency generator and 
the tuning elements—C' variable condenser, and P, an 
inductance. Coupled with this was another tunable 
circuit consisting of a variable air condenser C, load- 
ing inductance L, and inductance S or secondary 
inductance, in coupling relation to the primary induct- 


ance P. This inductance, 5. had its lower end 
grounded, 


The generator circuit G, condenser C', and inductance 
P, having been tuned to a frequency within the frequency 
range of the high-frequency generator, was coupled to 
the secondary circuit C, L, S and P, which was con- 
nected to the telephone line over which the high- 
frequency current was to be sent. The ammeter, A 
indicated when the secondary and primary circuits werc 


in tune, resonance between these two circuits being 
indicated by the maximum reading of the needle. 

The primary or generator circuit in this case was 
modulated by the microphone M, in this way varying 
the steady current set up on the line by generator (7. 
So there were set up the two desirable features for the 
production of modulated high-frequency carrier waves 
capable of translation into audible speech 

(To be continued.) 


A FIRE TEST. 


A fire which occurred in the 
Finished Stores at the 
Ponders End Works of the 


Edison Swan Electric Co., 
Ltd., some little time ago, 


served, in a measure, to ac- 
centuate the robust qualities 


of the ‘Little Glutton " 
Vacuum Cleaner which is 
manifactured ‘by the Com- 
pany. 


The machine illustrated was 
one of several which was 
stored in the building which 
was completely destroyed by 
the fire. Whilst this particu- 
lar machine did not naturally 
bear the full brunt of the fire, 
it was subjected to sufficient 
heat to melt some of the metal 
parts, and badly to distort 
others, and in addition it was 
saturated by water. On its 
being placed on circuit it was found that the motor was 
in quite good running order, and the suction, as re- 
corded on the water gauge, had only decreased by 
half an inch from that originally recorded when the 
machine was new. 


RADIO TOWERS AND MASTS. 

On Wednesday, January ro, a paper was rcad by 
Mr. C. F. Elwell before the Institution of Electrical 
Engineers, on “The Design of Radio Towers and 
Masts: Wind Pressure Assumptions." 

The paper deals chiefly with the question of wind 
pressure on tali structures, such as bridges, chimney 
stacks and, of course, in the main, towers and masts 
erected for wireless purposes. After drawing attention 
to the various wind pressures per sq. ft. on many types 
of tall structure, the paper concludes by showing how 
little accurate information exists on the subject, and 
bow wide are the maximum and minimum limits of 


wind pressure upon which calculations have been 
based. 


The paper points out the economic waste which can, 
end apparently does, occur when certain wind pressures 
are assumed. The questioa of the variation of wind 
pressure with altitude was also pointed out, although 
the figures given apply to altitudes far beyond those 
of any wireless mast that is ever likely to be con- 
structed. У 


. JANUARY 26, 1923 ELECTRICITY. 47 


{ү MOST USEFUL CALCULATOR 


New (3rd) Edition now ready. 1 : 
for Installation Contractors and Motor Fnzineers. 


TELEPHONE ERECTION and 
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A Handbook for the Gontractor and 
Wireman. 
By HERBERT G. WHITE. 
A clearly written, well illustrated and thoroughly practical work, 
written by a telephone engineer of over twenty years’ experience. 


It deals with every type of domestic and intercommunication 'phone, 
and is officially recommended by the C. & G. Examiners. 
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The whole subject is one on which engineers gener- 
ally do require more accurate information. Such in- 
formation will no doubt be forthcoming if, in response 
to the paper, engineers privileged to be in a position 
to supply or confirm the figures mentioned in the 
paper come forward and publicly give their opinion 
and experience on the subject. 

The Institution of Electrical Engineers comprises a 
body of engineers many of whom are in the fortunate 
position above referred to. Mr. Elwell has exceptional 
experience in the directions covered by his paper, and 
he has given his collective data, without hesitation. 
It is to be hoped that others will also as freely put 
forward their own figures, in order that more definite 
wind pressure standards may be arrived at. 

We hope at least that, arising from Mr, Elwell's 
paper, there will be some eífort made to co-ordinate 
research into the question by the Imperial Wireless 
Commission, the Radio Research ‘Board, the National 
Physical Laboratory, and the British Meteorological 
Office, in collaboration with owners of high masts, 
chimney stacks, or buildings where it would be 
possible to attach suitable apparatus to record such 
figures as would lead to a more accurate basis for 
fvture calculations. 


. * 
Questions and Answers by Practical Men. 
RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “ Answers to Correspon - 
dents" or replies will be invited from our readers, One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: 4 fee of 10s. will be pwid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replics, The Editor’s 
decision is final. 

_ Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words “* Questions and Answers " or ©“ Q” and ** A” should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 153. 
Is the old Marconi coherer suitable for wireless tele- 
phony receiving sets? Is so, how can I adapt it for 
this purpose ?—'* B.B.” 


Question No. 154. 

I have a new accumulator enclosed in a celluloid case. 
Its capacity is 50 ampere hours. I notice that sul- 
phating has commenced to take place, not on the 
plates, but on the bars which hold the plates together. 
Is this injurious? If so, how can I prevent it? 

—“ Pax.” 

(Replies to Questions 153 and 154 must be received 

not later than February 10, 1923.) 


Panama and Costa Rica.—The report on the Economic and 
Financial Situation in these Republics has just been issued by the 
D.O.T. (15. 8d., post free). There is little of direct electrical inte- 
rest therein, Most of this trade is in the hands of United States 
firms, but it is stated that the electric lighting chargesin.Panama 
are exorbitant. Certain extensions have been made to the 
submarine cables on the coast, but broadcasting to private wire- 
less telephones has been discontinued owing to the confusion 
caused to the Naval Radio Stations. 
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REGISTRATION OF ELECTRICAL 
CONTRACTORS, 


A voluntary scheme of registration of electrical con- 
tractors has been approved by a committee set up by 
the Institution of Electrical Engineers, and invitations 
have been issued to the constituent bodies of this com- 
mittee, as under, to nominate representatives should 
they desire to be represented on the registration 
authority :— 

The Institution of Elec. Engineers. 

The Elec. Contractors’ Assoc. 

North Ireland. 

The E.C.A. of Scotland. 

The Elec. Contractors of the Irish Free State. 

Royal Inst. of British Architects. 

Provincial E.S. Companies of the U.K. 

Incorp. Municipal Elec. Assoc. 

Incorp. Assoc. of Electric Power Companies. 

Conference of Chief Officials of London 

Companies. 

Assoc. of Consult. Engineers. 

British Elec. Develop. Assoc. 

B.E.A.M.A. 

Fire Offices Committee. 

Elec. Wholesalers’ Federation. 


(Inc.), including 


HYDRO-ELECTRIC PLANT IN 
WALES. 


NEW, SOUTH 


The Sydney Daily Telegraph of November 24 con- 
tains some particulars of the Dorrigo hydro-electric 
scheme, the first of its kind to be completed and put 
into operation in the State of New South Wales. The 
main details and specifications were planned by Mr. 
Wm. Corin, M.I.C.E., chief electrical engineer to the 
Department of Public Works, N.S.W., and the major 
portion cf the plant installed was supplied by Messrs. 
W. G. Armstrong, Whitworth and Company, Limited. 
Two turbo generators are installed, each of roo kw. 
(150 h.p.) capacity. They supply current at 2,300 volts, 
which is transmitted above two miles to Dorrigo town- 
ship, and there transformed for use in lighting the 
town and supplying the butter factory and town with. 
power. The scheme is laid down with the idea of 
extension. 


Calendars.—' The calendar issued by the British Ebonite Co., 
Ltd., of Hanwell. London, W. 7, gives sx decidedly humorous 
illustrations in colour of the “Monarchs of England " from 
Alfred the Great in his mother's arms to Charles I. receiving 
his first rattle from father. It is certain to be appreciated by 
all who are so fortunate as to receive a copy.——We have to 
thank our esteemed contemporary, the Financial News, for a _ 
vseful season-ticket case and calendar for the current year. 
[t has been put into use forthwith. 


NEW BOOKS PUBLISHED. 


‘“The Golden Hammer and Other Engineering Stories,” by? 
A. W. Marshall. Cl. 8vo, 188 pp., illustrated, 3s. 6d. net. 


“© Arithmetic for Engineers," bv C. B. Clapham, 3rd edition. |. 


Cl. 8vo, 491 pp., illustrated, 7s. 6d. net. 7 
“Text Book on Wireless Telegraphy." Vol. IL, Valves and | 
Valve Apparatus, by Rupert Stanley, 2nd edition. (Cl. 8vo, - 
304 pp., 249 illustrations, 155. net. { 


“ The Elementary Principles of Lighting and Photometry,” by | 


Ј. №. T. Walsh. 


Мт. 8vo, cloth, 220 pp.. 85 illustrations, | 
тоз. 6d. net, ; 
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Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.] 


ARITHMETIC FOR ENGINEERS. Ву C. B. Clapham. 
Third Edition. Demy 8vo, cloth, 491 pp., 174 illus. 
(Chapman and Hall, 7s. 6d. net).—It has already been 
our pleasure to review two editions.of this textbook, 
and the demand for this third edition 1s simply due to 
the inherent excellent qualities having caused it to sell 
out more rapidly than was anticipated. The addition 
of a chapter on Elementary Trigonometry has naturally 
made it even more valuable to students in technical 
schools, with whom it is certain to continue in high 
favour, as well as to enterprising workers who wish 
to master thoroughly the elementary figures which form 
such a necessary portion of all present-day engineering 
and electrical problems and construction. The printing 
and illustrations are remarkably clear, and there is a 
wealth of exercises which the student can practise upon. 
The bock is sure to sell well. 


LUBRICATION AND- LuBRICANTS. By J. H. Hyde. 
Cl. 114 pp., 37 illus. (Pitman, 2s. 6d. net.).—This is 
another of the useful practical primers which are being 
published under the supervision of Mr. R. E. Neale, 
and it gives in a concise form much useful information 
on the theory and practice of lubrication, written and 
illustrated in a way which will render it of direct value 
to engineers, chemists and students. The physical, 
chemical and mechanical properties and testing of liquid 
and solid lubricants are dealt with in a clear and 
explanatory manner, and, in addition, there are notes 
on recent developments, with examples from actual 
practice, which add materially to its use to the electrical 
engineer in charge of moving plant. 


Correspondence. 


CAN ANYONE EXPLAIN? 


From the replies received in connection with the 


query raised last week by ‘‘Cine-Car,’’ we have 
pleasure im publishing the following reply. Other 
replies will be published later. 
To the Editor of ELECTRICITY. 
Dear Sir,—The phenomenon observed by your 


correspondent, “Cine-Car " on the kinema screen may 
be explained by reference to a well-known piece of 
apparatus, called a stroboscope. It may consist of a 
disc upon which are drawn sectors, alternately white 
and black. When rotated at speed and viewed by an 
intermittent light, the sectors quar to be either 
stationary, or to rotate, backward or forward. 

The stationary effect is produced as follows: A black 
sector, say, is observed; for an interval light is cut 
Off, and if within this interval another black sector 


has moved into a position previously occupied by the 


other, the appearance on the eye is stationary. For 
by virtue of the Persistence of Vision, during the 
an image of the black sector 


is retained by the retina, so that when light comes on 
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again, and another sector in place, the effect upon 
the eye is the same as if the sector had not mayved 
at all. 

If now the disc turns slower, each sector has not 


moved far enough before light is on again, and another 
sector is seen just behind previous one, which gives 
an impression that disc is rotating backwards. 

Similar conditions prevail when the kinematograph 
machine is taking a picture of a moving car with 
wheels. The latter taking place of our stroboscopic 
disc, while the shutter of camera performs the inter- 
mittent action. The results being repeated later upon 
the screen. 

The results can easily be 
The disc might have, say, 32 
perhaps 1:2 inches. A fairly 


verified experimentally. 
and a diam. of 
light enclosed 


sectors, 
bright 


within a box having a small aperture, up to 1 inch, 
and a disc having two holes of same size, on opposite 


pivoted to rotate in front of aperture, so that 
holes may ccincide; this wiil provide a source of inter- 
mittent light when rotated. To get the effects, the 
speed of either the disc, or of the light interruptions, 
may be varied. There are limits, however, and both 
should be able to run up to a fair speed. Full parti- 
culars of the stroboscopic disc will be found in any 
good textbook of physics.—Yours faithfully, 

[SEM SULSTON: 


sides, 


North Road, 
Aberystwyth. 


| Trade Notes. 


A delightful series of electric light fitting folders, for 
printing contractors’ names and addresses, has been produced 
by the British Thomson-Houston Co., Ltd. (Mazda House, 
Upper Thames Street, E.C.4). The folders eight in 
number, and deal respectively with halllanterns, wood pendants, 
brackets and standards, drop pendants, dining-room pendants, 
bedroom pendants, wall brackets, standards, and electroliers. 

Attention is being drawn to a range of British-made electric 
tools of British design placed on the market by Cooper and 
Smith, Ltd. (110 Cannon Street, E.C.4). The tools comprise 
various light-weight portable drills, tool post grinders, grind- 
ing, polishing and buffing machines, blowers, syrens, etc., 
while there is a range of small power motors with separate 
bases so that they may be adapted to the peculiarities of 
different drives. There is also a valuable adjunct to motor 
garage equipment in the small portable light-weight motor with 
leather sling for carrying. By its use motor-cars can be 
polished and cleaned quickly. It can also be used in many 
instances in the household. 

Transformer users and recipients of that most excellent mine 
of information, ‘‘ Transformer Abstracts," will be glad that 
Johnson and Phillips, Ltd. (Charlton, 5.1.5), have now pub- 
lished a comprehensive index to enhance still further the value 


“Tremore,” 


OVer- 


are 


of this work, which, it will be remembered, was recently issued 
in I2 parts. 

Messrs. G. H. T. Petersen (Engineers Merchants), Ltd., oí 
82, Victoria Street, London, S.W.r, announce that the selling 
prices of the ** FORS " accumulators will be increased as from 


February r, r923. 

A revised list of prices of mechanical and electrical apparatus 
directly connected with lifts, cranes, hoists, conveyors, etc., has 
just been issued by Marryat and Scott, Ltd., of 23, Hatton 
Garden, London, Е.С. т. The new prices show considerable 
reductions and will doubtless be much appreciated by their 
numerous clients. І 


Electric furnaces and pyrometers are dealt with in а well- 
illustrated and comprehensive list just issued by Baird and 
Tatlock (London), Ltd., of 14, Cross Street, Hatton Garden, 
E.C. 1i. It will be of direct interest to all readers who arc 
in any way associated with the use of such furnaces, muffles, 
etc 

“Domestic Electrical Appliances ” is the title of a new 20-pp. 
illustrated list just to hand dg the “© Sunco," of 118, Charing 
Cross Road, London, W. СЖ It gives clear details, . prices, 
elc., of the wide range oe irons kettles, teapots, toasters, 

Original from 


UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 


50 ELECTRICITY. 


JANUARY 26, 1923 


———————————————M——————————SÓ 


boiling rings, cookers, sewing-machine motors, and other items 
which can be correctly called "domestic," and it should be of 
value to all factors, contractors and dealers in electrical supplies 
throughout the United Kingdom. With it were enclosed 


folders describing the “ Sunshine" vacuum cleaner, the 
* A. B.C." electric laundress, the ‘‘ Premier " heaters and irons, 
and the “ Falco " domestic cooker, in all of which good trade 
should be done by energetic readers who are really anxious 


to push the demand for “juice,” especially in view of the fact 
that considerable reductions have been made in the prices. 


Catalogue No. 48 ot accessories and specialities for the 
eutomobile and electrical trades has just been issued by 
A. H. Hunt, Ltd., of the H.A.H. Works, Tunstall Road, 


illustrations, details and prices 
* Sunlite" portable dry- 
wireless dry batteries, pedal- 


Croydon, Surrey. It contains 
of such well-known items as th: 
battery hand lamp, Hellesen H.T. 
cycle lighting sets, H.A.H. insulating tape, etc., and will no 
doubt interest a very large number of our readers. Dealers 
in such goods should write for copies without delay, so as to 
prepare for the coming season. 

Users of terminals for electrical instruments and apparatus, 
as well as for electrical work generally, will be interested in 


the new tvpe which has just been placed on the market by 
Messrs. J. J. Eastick and Sons, electrical manufacturers, of 
2, St. Dunstan's Hill, London, E.C. 3. The lower portion can 


be used to grip the two tags from the terminals; furthermore, 
wires can be taken to the hole in centre of terminal, and the 


hollow binding screw will take i-in. pin, this being the size 
of the split pins used for valve legs. In addition, there is a 


recess cut on the body of the terminal, which takes the makers' 
standard clip connectors. They are being put on the market 
at a very modest price, and interested clients should make a 
point of writing to the makers and obtaining full particulars. 

A neat, well-printed folder price list of Sceando drawn-wire 
lamps has just been issued by Messrs. Crowther and Osborm, 
cf 7, Blackfriars Street, Manchester, and should be obtained 
without delay by all contractors, factors, and regular users of 
incandescent lamps of any type. The Sceando make is used 
by such important undertakings as H.M. Office of Works, the 
General Post Office, L. and N.W.R,, N.E.R., S.E. and C.R., 
G.N.R., Met. R., G.C.R., Orient Steamship ‘Co., etc., and 
this is, of course, a splendid testimonial of its quality and 
eificiency. 


Various Items. 


Annual Dinner.—The annual dinner of the Scottish centre 
of the T E.E. will be held on Monday, March s, at the Station 
Hotel, Gordon Street, Glasgow. Tickets and particulars from 
Mr. W. E. Winning, 166, St. Vincent Street, Glasgow. 

Publicity.—The Sterling Telephone and Electric Co., Ltd., 
have appointed Mr. V. Sinclair to take charge of their publicity 
department. Mr. Sinclair's abilities in this direction are well 
known to a very wide circle in the technical and trade Press, 
and we shall look forward to developments in the business of 
this important undertaking. 

Production.—A general meeting of the Inst. of Production 
Engineers will be held at 7.30 p.m. on Friday, 26th inst., at 


the Engineers’ Club, Coventry Street, London, W.1, when Mr. 
W. Attwood, M.I.P.E., will present a paper dealing with ‘‘ The 


Principles of Organisation and Management." All interested 
are invited. to attend, whether members of the Institution or 
not, and no tickets are necessary. 

Meetings.— The Junior Inst. of Engineers will meet at 39, 
Victoria Street, Westminster, S.W.1, on Friday, 26th inst., 
lecturette, * К.У.А. and its Measurement " (demonstrations), 
by G. F. Shotter; also on Friday, Feb. 2, lecturette, ** Ventila- 
tion and Lighting of Гасіогіеѕ’ (slides), by P. J. Waldram; 
and on Friday, Feb. o, lecture, “Тһе Effect of Temperature 
on the Properties of UP Materials," by Prof. F. O. 
Lea, D.Sc. (slides). All at 7.30 p.m. 3 

Peru.—The Report on the Finance, Industry and Trade of 
Peru has just been issued by the Dept. of Overseas Trade 
(price 1s. net, post free), and will be read with interest by 
merchants and manufacturers who wish to open up trade with 
that country. Apparently German goods are appearing in the 
market in increasing quantities, “including a considerable 
quantity of electrical appliances, We can quite expect that 
some are of the usual cheap type. It is, however, to be hoped 
that English firms will do their best to maintain and extend 
their trade in this country. The situation appears to be 
improving. 


LE. FE. will meet on Thursday, Feb, 1, at 
6 p.m. Paper: The. Maintenance of Voltage on a D.C. 
Distribution жен by Means of a Fully Automatic Sub- 
station,’ by P. J. Rob:nson. 

Personal.—Lord Monk Bretton, C.B., 
tc resign his membership of the L.C.C. Committee on London 
E lectricity Supply, and it is proposed that Mr. М. &. 
Marchant, O.B.E., be appointed a member in his place. 

Working Drawings.—Mr. Claude E. Mayer, engineer, of 
18, Geoffrey Road, London, S.E.4, who has had eighteen 
years’ workshop and drawing office experience, is open to 
undertake private draughtsmanship and design work. He 
invites inquiries. 

“ Exercises in Electrical Engineering. 
Prof. Magnus Maclean which contains a large amount of 
practical information in an educational sense, and has proved 
of great value to many young electrical engineers who have made 
use of it when working up for higher positions in the industry. 
The price is only 15. post free from ELECTRICITY office, 

‘ Radio Telephony ior Amateurs.’’—This is yet another addi- 
tion to the list of books for people who are suffering from a 
bad attack of the prevailing epidemic. It is quite a ‘big book 
of 206 demy 8уо pages, with 153 beautifully printed illustra- 
tions, well bound in cloth, and the price is only 8s. post free 
fiom S. Rentell and Cc. ‘Ltd. (ErECTRICITY office), 36, Maiden 
Lane, London, W.C.2. A review will appear in an early issue. 

Tenders Invited.—The State Electric Light Works of Monte- 
video invite tenders for 1,500 electric meters for direct current 
and accessories, and also 8,500 electric meters for alternating 
current and accessories. Specifications (in Spanish) can be seen 
by British firms at the D.O.T, (Room 49), 35, Old Queen Street, 
London, S.W.:i.—-— The public Works Department, Wellington, 
New Zealand, invite tenders for the supply and delivery of 
110,000 volt insulators, in connection with the Mangahao Elec- 
trical Power Scheme. Specifications can be seen by U.K. firms 
at Room 49, as above.——The Victorian Commissioners invite 
tenders for the supply and delivery of twenty-five dwarf electric 
signal mechanisms (Contract No. 35,457). Specification can be 
seen by British firms at the D.O.T. (Room 49), 35, Old Queen 
Street, London, S.W.1.——The Ministry of the Interior, Prisons 
Department,Ca'ro, invites tenders for the supply of electrical 
goods, tools, machines, lathes, etc., for the year 1923-4. Specifica- 
tons may be inspected by interested U.K. firms on application 
to the D.O.T. (Room 84). The P.W.D., at Wellington, N.Z., 
invite tenders for the supply and delivery of 110,000 volt 
switchgear for the Mangahao electric power scheme and for 
lightning arresters. Specifications at the D.O.T. (Room 49). 
Tenders are invited by the Municipal Council of Port 
Elizabeth, South Africa, for one 3,000 kw. turbo alternator. 
Specifications can be inspected by interested British firms at 
the D.O.T. (Room 49), 35, Old Queen Street, Westminster, 
S.W. 1 The Chilean State Rys. invite tenders for the 
supply of electrical material in general for an approximate value 
of 800,000 pesos. Particulars regarding the above may be seen 
in Room 84 of the D.O.T, Also at Room 49 particulars may 
be obtained of a three-phase transformer required by the same 
State department.——Tenders are also invited by the State 
Electricity Supply Works at Montevideo, Uruguay, for 66,000 
metres of high-tension cable and accessories, Specification at 
Room 49, 35, Old Queen Street. S.W. 1 
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THE MORKRUM TYPEBAR PRINTER UNIT.* 


This machine is a radical departure in construction 
from the previous Blue and Green Code printer units 
which have been in service on the Morkrum Company's 
printing telegraph systems since 1910. 

Whhile all the older printer units of the Morkrum 
Company have been typewheel printers, the new instru- 
ment bas typebars, an L. C. Smith type-basket being 
used as well as that typewriter's method of shifting 
the type-basket in place of the platen. 

Among the important improvements in the new 
typebar unit are the following :— 

There are no contacts. 

Only six magnets are used, five for the selectors and 
one for the sixth pulse. 

The machine is motor driven, a cam shaft handling 
all the operations. This shaft and most of the other 
portions of the printer which move bear in bronze 
bearings, which in turn rest in saddles in the castings. 

All.parts are readily removable by taking out four 
or five screws, each group of actions coming out as a 
unit. 

Practically all screws are of the same size and 
thread, except a few of the bearing screws. 

The oiling system is perhaps unique in this class of 
apparatus, the shafts being hollow and are made to 
act as reservoirs for oil for the bearings which carry 
the shafts. Enough oil can be put in the various parts 
of the machine to lubricate it thoroughly for several 
weeks. 

. The platen of this machine slides on a square shaft 
which passes through the platen and is held at each 
end in projection from the cast top of the machine. 


This square shaft.can be rotated, and, as it does not 


move longitudinally, only the platen moving, the lining 
action can be placed at the right-hand end of the shaft, 
and rotate it by means of a pawl and a toothed wheel. 
The fixed position of this square shaft makes it very 


* Telegraph and Telephone Age, New York. 


easy for an operator to reach out and feed the blanks 
at any point in the movement of the platen. [ 16 
particularly. valuable where it is necessary to feed 
stencils, books and forms. 

When signals are received in the five selector 
magnets of the printer from whatever form of distri- 
butor, the magnets operate a selector similar in con- 
struction to that used in the Morkrum Green Code 
printer units, though the parts differ in form. 

The code bars having been set by the selector, the 
sixth pulse magnet throws a toothed clutch into en- 
gagement and the main cam shaft starts to rotate, 
receiving its motion from the motor. A detent holds 
the code bars in position after sclection. "These code 
bars are notched in the lower sides and are five in 
number. An instant after the cam shaft starts to 
rotate the selectors are reset, and are ready for the 
next selection. 

Cam action causes a bail to rise and allow the push 
bars, attached to the various typebars, to press against 
the lower sides of the code bars. One of these code 
bars finds a series of slots which allows it to rise 
higher than the rest of the push bars and directly into 
the path of a bail known as the striking bail. 

The striking bail normally held away from, the path 
of any push bar is released by the rotation of the 
cam shaft and under the tension of a spring swings 
forward and pushes the push bar at that moment in 
its path and causes the typebar attached to the latter 
to strike the platen. The blow of the striker bail is 
adjustable. 

The same method of operation is used with the func- 
tions of the printer, such as line feed, shift, release, 
etc., however, an extra cam suríace is provided on 
the cam shaft which assists the action of the striker 
bail spring if the load is too heavy for the spring and 
this power is only applied when a heavy load such as 
a function demands it. 

The completion of the rotation of the cam shaft 
releases the code bars and resets all the bails to their 
resting position. 

The spacing of the platen is taken care of by a cam 
operated spacing paw! which acts on a toothed wheel 
driving the platen through a pinion and rack, There 
is no possibility of letters piling up, either by accident 
or design, as the spacing action is so strong it is 
impossible to hold the platen still. The smooth, steady 
forward movement of the platen when spacing makes 
it casy to read copy while the machine is in cperation, 
there being no dazzle due to jerky spacing. 

This printer unit can be used with the new Morkrum 
direct keyboard sets, with single channel duplex 
Morkrum sets and with Multiplex sets. 

An interesting point about the use of motor drive in 
the printer is the fact that complete sets are being built 
which are connected directly to alternating current 
sources of supply, and require so little direct current 
for operation that it can be supplied by a motor 
generator with a poner output of rs watts, this 
generator being small enough to mount on the 
operating table in a case. 


Preliminary Notice.—The third annual general meeting of the 
British Electrical Development Association, Incorporated, will 
be held at the Hótel Cecil, W.C. 2, on Friday, March 16, at 
12 noon, and will be followed by the annual luncheon of the 
Association at 1 p.m. ў 
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“WIRED WIRELESS ''—LINE RADIO.* 


Bv Major J. A. MAUBORGNE, UNITED STATES 
SIGNAL CORPS. 


(Continued from page 46.) 


MODULATION, 

Telephony is accomplished by altering the amplitude 
of the high-frequency wave in accordance with the 
speech wave at the transmitting end, and at the receiv- 
ing end the wave is rectified by some type of detector. 
so that its varying amplitude is reproduced as a speech 
wave. If very high carrier frequencies are employed, 
one distinct advantage which results from fheir use is 
the elimination of the speech distortion so common to 
long-distance wire telephony. 

In accordance with radio telephonic theory, three 
frequencies will be present in the telephone line if the 
modulating frequency contains no harmonics—respect- 


Fig: 3: 
Washington and Baltimore. 


«20.V2.C 


Fig. 4. Experimental Line Radio Circuit for Telegraph Purposes Only, Using a Vacuum 
Tube Operated from 220-Volt Direct Current Lighting Circuit. 


ively, the main carrier frequency and the sum and dif- 
ference of the main carrier frequency and the modulat- 
ing frequency. If harmonics are present in the 
modulating frequency, then, in addition to the three 
main frequencies, there will be additional frequencies 
corresponding to the sums and differences of the main 
frequency and each of the harmonics. 

Assuming that the fundamental frequency of the 
voice is 800 cycles per second and the limiting har- 
monic is 2,000 cycles per second, it is readily seen that, 
at a high carrier frequency, the band of frequencies 


\ 


| 
| 


* Telephony, Chicago. i 


Circuit Used in Experiments with Line Radio Over Telegraph Line Between 


| Tele а Lines 


75 fecerver 
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which is transmitted is so small a percentage of the 
main carrier frequency that the attenuation to all- fre- 
quencies within the band is practically the same, The 
climination of speech distortion, due to this cause, thus 
automatically results, On the contrary, if we employ 
" carrier wave with a frequency of 10,000, we shall 
have all frequencies from 8,000 to 12,000, and the 
tuning of the transmitter, if sharp, will cause very 
unequal treatment and consequent distortion of the 
speech at the receiving end. 

Hence, sharp tuning with long carrier waves or low 
frequencies is impracticable, and recourse has to be 
made to ''filters,"" to separate the various channels 
when, for extremely long distances, we employ the 
lower frequencies to avoid very high attenuation. In 
actual practice, the frequencies employed in multiplex 
telephony. over the long lines are of the order of 
10,000, 15,000, 20,000 and 25,000 cycles, and with such 
low frequencies or long wave lengths elaborate 
“filter” circuits, such as those 
devised by J. A. Campbell, of 
the Western Electric ‘Co., or 
K. W. Wagner, of Germany, 
must be used. 

Unless the distances to be 
covered are such that extremely 
long wave lengths or low fre- 
quencies must be used, the neces- 
sity for the filter circuits dis- 
appears, and we are free to 
resort to the original system, 
using short waves according to 
General Squier’s original method. 
(We shall now direct our atten- 
tion to some modern’ circuits 
employed by the Signal Corps, 
in which short waves are ет- 
ployed to cover considerable dis- 
tances, and in which no “filter " 
circuits are employed. 

In the early part of тото 
experiments were conducted by 
the Signal Corps on a wire 
belonging to the Postal Tele- 
graph Co., running between 
Washington and Baltimore, a 
distance of 66 wire miles. The 
line was aerial throughout. the 
distance of transmission, and 
contained a single section of 
overhead cable approximately 
one-fourth of a mile in length. 
In the experiments, the trans- 
mitting and receiving apparatus 


| was connected between the line and the ground. The 


| system, 


circuit diagram is shown in Fig. 3. The carrier fre- 
quency employed was 600,000 cycles per second, corre- 
sponding to soo mctres in wave length. К 
Throughout the entire tests the telegraph line was 
in ordinary duplex telegraph operation. No interfer- 
ence from the ordinary telegraph operation or from, 
the ‘wired wireless’? was experienced by either 
The normal range of the apparatus, known 


| to the Signal Corps as radio telephone set SCR-67-A, 


|! when functioning as a radio telephone on an ordinary 


antenna, in communication with similar apparatus, 1S 
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ten miles; hence it is seen that by means of wired 
radic the range of communication with the same trans- 
mitter was increased many times, 

For telegraph purposes only a vacuum tube was 
employed for operation from a 220-volt, direct-current 
lighting source. A diagram of the apparatus is shown 
in Fig. 4. 

Results of these preliminary experiments were of 
unusual interest, as it was demonstrated that transmis- 


sion over relatively great distances could be accom- ' 


plished with frequencies greatly in excess of the value 
which had heretofore positively been considered as the 
upper limit. It is to be noted that in adjustment of 
both the transmitting and receiving apparatus, the lines 
were tuned to resonance by means of a series line 
capacity. The tuning, while not. as sharp as that obtained 
with a radio antenna, revealed a distinct resonance 
pcont, and could be made broad or sharp at wil! by 
altering the magnitude of the loading or coupling 
inductance. 

Later experiments conducted by the Signal Corps 
over the lines of the New York Central Railroad, com- 
menced jin the latter part of 1919, developed many 
other valuable features which have been recorded in the 
paper by R. D. Duncan, jr., ‘‘ Recent Attainments in 
Wired Radio.” In this case telephonic and telegraphic 
communication was established over a pair of wires 
from Elmsford, N.P., just north of New York City, to 
Albany, N.Y., a distance of 130 miles. 

A good quality of speech and both continuous wave 
and buzzer modulated telegraph signals were obtained. 
The carrier frequency varied from 600,000 to 300,000 

- cycles per second (wave length 500 to 1,000 metres). 
The high-frequency power output varied from less than 

© $ watt to 20 watts, depending upon the apparatus used. 
The receiver employed a detector and two stages of 
audio frequency amplification. 

In the .Washington-Baltimore experiments, as well 
as in the later experiments of the Signal Corps, evid- 
ence of the existence of standing waves on 'the tele- 
phone lines was obtained. Standing waves, as is well 
known, are produced by reflection from either the far 
end of the line or from intermediate points where there 
occurs a sudden transition in the electrical properties 
such as produced by the introduction of short lengths 
of cable or changes in the size of the conductor. 

In the latter case, unless the reflection is complete, a 
portion only of the outgoing wave will be turned back 
and a portion will proceed unreflected. As a result 


there will occur partial reflected and partial unreflected. 


transmission. 

"The location of the receiving apparatus with respect 
to the transmitter, when standing waves are present, is 
therefore determined. largely by the wave length or 
frequency of the carrier wave, since for efficient recep- 
fion it is necessary to avoid both voltage and current 
nodes. It was found that altering the frequency at 
the generator terminal apparently did not produce an 
effect in moving the nodes and loops along the lines 
equivalent to that of moving the receiving apparatus. 


(T'o be continued.) 


British Turbine for Chicago.—C. A. Parsons and Co., Ltd., 
have received an order from the Commonwealth Edison Company 


for a 40.000 kw. turbine to be installed in the new Crawford 
Avenue power station. 
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SOME. NOTES ON METERING 


POWER:SSUPPLY. 


ТНКЕЕ-РНАЅЕ 


Ву ©. W. Stussines, А.МІ.Е.Е., A.IwsT.P. 


The large number of consumers whose demand for 
power is of the order roo-200 kw. supplied on the 
three-phase system, renders the question of metering 
one of importance. In the case of larger undertakings 
methods of metering three-phase supplies are. stan- 
dardised, but a review of the available methods may be 
interesting to those connected with the smaller under- 
takings in which individual demands for over roo kw. 
of three-phase power are uncommon. 

In the first place it must be ncted that the question 
of the cost of metering equipment is of much less im- 
portance in the case of a large consumer than in that 
of the small domestic load. In the latter case the cost 
of the meter is often of the same order as the amount 
of the yearly revenue, whilst in the case of the large 
power consumer the cost of the metering equipment is 
relatively trifling. It follows therefore that, whereas in 
the case of the domestic consumer it may be a good 
proposition to sacrifice extreme accuracy and use 
a cheaper meter, this does not apply with large power 
supplies, when no money should be spared to obtain 
permanent and high accuracy, ease and simplicity in 
testing and connecting. 

The various methods of metering may next be con- 
sidered in detail. The most obvious and usual method 
is by the use of a polyphase induction meter. Since 
private supplies are, or ought to be, metered on the 
low-tension supply when the service mains are high 
tension, two current transformers are all the additional 
apparatus required. The advantages of the polyphase 
meter are that it gives a direct record of the consump- 
tion and that it is the cheapest. Polyphase meters are, 
however, difficult to test within narrow limits of accur- 
acy, especially so when operated with series trans- 
formers. Mistakes can also be made in connecting up 
which may seriously impair the accuracy of regis- 
tration. These defects require serious consideration, 
especially in the smaller undertakings where the testing 
facilities are not very good, and such defects have bee? 
largely instrumental in securing wide adoption of other 
methods which, if not so advantageous as regards 
initial cost, yet give promise of more prolonged 
accuracy. 

The polyphase meter consists of two single-phase 
elements assembled in one case, each element driving 
a single rotating member. An obvious alternative to 
the use of this instrument is to use two separate single- 
phase meters. The advantages of such a system are 
very considerable. The single-phase meter has a higher 


` inherent accuracy than the polyphase instrument. in 


that it has a lighter rotor. Each meter, moreover, is 
immune from the influence of the other, this not being 
the case with the two-element meter, in which inter- 
action between the two elements is a source of error. 
There is far less chance of wrong connections with two 
single-phase meters, as forward rotation should be 
obtained in both meters on lagging power factors down 
to 0.5. If the meters are accurately adjusted for 
quadrature, either can be connected in the leading or 
lagging phases indifferently, 
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A good approximation to the average power factor 
can be obtained from the ratio of the readings (m), 
if the circuit is fairly balanced, from the formula :— 


T m +I 


Alternatively, if the average power factor be known 
approximately, the total consumption can be estimated 
should one meter fail. 

The disadvantages of the two-meter method are the 
higher cost, and the fact that unequal records are 
obtained on the two meters for inductive loads. This 
latter circumstance has been found to raise doubts 
in the minds of consumers as to the accuracy of the 
meters, it being assumed that the meters should) show 
equal consumptions. Regarding the question of cost, 
it may be noted that with the two-meter method one 
single-phase meter would be carried spare for each 
polyphase meter where these were in use, 

It is hardly necessary to say that each meter of a 
two-meter combination is tesied as a single-phase 
instrument, whereas this procedure is not legitimate 
with a two-element meter unless special precautions 
are taken. On the score of ease of calibration there is 
а very great advantage with the two-meter method, 
and the cost will be under so per cent.. greater than 
that of the two-element meter scheme. 

The disadvantage of unequal registrations on the two 
dials of the two element method that has been referred 
to above has been responsible, on some undertakings, 
for the use of three single-phase meters for large 
three-phase supplies. These are designed for the star 
voltage, the potential coils being connected Y fashion, 
the star point being joined to the low tension neutral if 
this be available. It may be noted that it is not abso- 
lutely necessary to do this as the combination will meter 
correctly with a free neutral. By using three meters 
approximately equal records are obtained on each 
instrument, the method is fairly self-checking, forward 
registration 1s obtained at all power factors, and if the 
star point 1s connected to the supply neutral the com- 
bination is accurate for unbalanced four-wire lighting 
loads. Although the cost is certainly higher than each 
of the foregoing methods, the registrations are much 
more satisfactory from the consumer's point of view. 
To secure maximum accuracy three series transformers 
should be used, each meter being calibrated in con- 
junction with its own transformer. The three series 
transformers will be interconnected four-wire on the 
secondary side. i 

The foregoing notes will serve to emphasise the fact 
that the cheapness of the polyphase meter ‘s largely 
discounted by attendant disadvantages ; and the benefits 
of the two- or three-meter methods are commended to 
those connected with small undertakings, in which ease 
of calibration and installation will probably be found 
an S set-off against the slightly increased initial 
cost. 

—— 

Tenders Invited.—South Africa reports that the Corpn. Elec- 
tricity Dept, Cape Town, invite tenders for the supply and 
delivery of a two-phase oil insulated, air-cooled induction voltage 
regulator, together with a tank operating gear and the necessary 
quantity of oil. The regulator is for use for a system of supply 
of 2-phase, 4-wire, 2,450 volts, 50-periods. The regulator is to 
be arranged for motor operation, the operating motor to be 220 


volts D.C. Specification can be inspected at the D.O.T (Room 
49), 35, Old Queen Street, S. W.r. 
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THE PHYSICAL SOCIETY'S EXHIBITION. 
—t | 

The exhibit of the Record Electrical Co., Ltd., 
at the recent exhibition promoted by the Physical 
Society, attracted a good deal of attention, as they 
had a number of novelties and new instruments on their 
stand, 

The most novel instrument was a moving iron 
instrument invented by Mr. J. W. Record. This 
instrument, adaptable either for an ammeter or a volt- 
meter, consisted of two coils, one above the other, the 
lower coil containing a fixed iron and a spindle pro- 
vided with a movable iron exactly similar to the 
ordinary repulsion moving iron instrument. Instead, 
however, of the pointer being attached to the spindle, 
an arm was extended from it into the coil above, which 
arm carried a piece of iron. A second spindle in the 
upper coil carried a piece of iron, and the pointer, the 
combination being practically two simple moving iron 
systems one above the other. The fixed iron in the 
lower coil repels the moving iron adjacent to it. At 
the same time the two irons in the upper coil are 
repelled from one another, but as the pointer carrying 
iron is deflected, it is followed by its adjacent repelling 
iron, consequently for every one degree deflection of 
the lower moving iron, the pointer deflects 2 deg., and 
so on. Finally, when the lower iron has deflected 
140 deg. the pointer will have deflected 280 deg. 
With this arrangement the moving system is very 
light, and the controlling forces exceptionally strong 
in proportion to the mass of the moving system. The 
instrument is primarily intended for alternating cur- 
rent, has a very small frequency and temperature error, 
and is intended to be a sister instrument to the well- 
known Record Cirscale moving coil instrument for 
direct current. 

Other instruments of considerable interest were a 
complete range of Cirscale instruments from 3 in. in 
diameter to 16 in. in diameter. Included were a 
number of miniature Cirscale instruments in various 
patterns for different purposes. 

One of these miniature instruments is made up in 
the form of a pocket test set, the overall dimensions 
being 6 in. by 4 in. by 24 in., total weight 13 1b., 
the ranges 5 and so amp., 5, 50 and 250 volts, all 
shunts and resistances being self-contained. An extra 
terminal can be fitted for milli-volts for use with sepa- 
rate shunts. This instrumeat covers a very large 
range of testing, is an exceedingly useful instrument 
for wireless research work, and will be found invalu- 
able for amateurs engaged in experimental work. For 
wireless work the test set can also be made in the 
following ranges :— 


Volts. Amperes. 
5 25 m/a 
50 0.5 amp. (soo т/а) 
250 5 
25 


A number of Record chmmeters and generators were 
also on view. This instrument is now so well-known 
that any further description is unnecessary, save to 
remark that we believe it to be the pioneer of the 
small light inexpensive type of true ohmmeter, and 
has severak novel features, which make the instrument 
an exceedingly useful and practical piece of apparatus. 
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Periods of 


Depression. 


All history shows that "periods of de- 
pression" pass away and are followed by 


Brisk, Active and Profitable 


Business. 


But the latter comes to those who have held on 
and maintained a sound business reputation 
through the crisis. 

Dealing in "bankrupt stocks" and “surplus war 
material" is a foundation for nothing. 


C.M.A. Cables. 


You will be building for “ The Boom!” 


= Makers of C.M.A. Cables : ——— ——, 


Exclusive 
Licensees, 
Members of 
the C.M.A. 


Copyright 
JUS B: 
Atkinson, 


The Anchor Cable Co., 
Ltd. 


British Insulated and 
Helsby Cables, Ltd. 


Callender’s Cable and 
Construction Co., Ltd. 


The Craigpark Electric 
Cable Co., Ltd. 


W. T. Glover & Co., 
lida. 


The Greengate & Irwell 
Rubber Co., Ltd. 


W. T. Henley's Tele- 
graph Works Co., Ltd. 


The India - Rubber, 
Gutta-Percha & Tele- 
graph Works Co., Ltd. 


Johnson & Phillips, Ltd. 


Liverpool Electric Cable 
О; Ltd. 


The London Electric | 


Wire Co. and Smiths, | 
Ltd. 


Siemens Brothers & Co., 
Ltd. 


St. Helens Cable & 
Rubber Co., Ltd. 


Union Cable Co., Ltd. | 


Western Electric Co., 
Ltd. 
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EN LE. 


ASSOCIATION 
GRADE CABLES 


have always been of the very highest quality 
and always will be. No better Vulcanised India 
Rubber Cables can be procured, none that will 
give greater satisfaction, efficiency and length of 
service. It will pay you to install them always. 
They cost no more than other good class Cables. 
Cheap stuff generally uses up more than the 
amount you save in first cost, by the trouble 
and lost time it causes after. It is better to 
have the best and be safe. 


W.T. Henley's Telegraph Works Co МЕЕ Blomfield St;ESCOZ 


138 Makers of Electric Cables since the beginning of Electrical Transmission. 
MOTORS, A.C. & D.C 
RFORD DYNAMOS. 


MOTOR GENERATORS. 
OHMMETER i 


A TRUE OHMMETER —NOT A VOLTMETER HIGGS 


CALIBRATED IN OHMS. 


500 VOLT GENERATOR Heal Office EK -+ & Works :— 
Faro nfinity, withtcloas SAND PITS, BIRMINGHAM 

UI оган, ОШО "HIGBRO," B'HAM. > (CENTRAL 1648 BCH. ЕХ.) 
E 100 Megohms Е Branches :— 

THE 265, SER ANG ONDON, W.C.2. 
i 5956.) 

Record Electrical Co., Ltd. 3, YORK STREET MANCHESTER 
INSTRUMENT MAKERS. (CITY 2015) 
BROADHEATH, MANCHESTER, | 

Pho :e—Altrincham 164. Grams-— Infusion, Altrincham. Sa SEE EIE. DEERE 


m eR, 


| 
| 


! 
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| a control panel, another case of insufficient isolation 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Ne wsagents on that day. lt hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad, 


Questions to which an answer is required must be accompanied by a 114. 
stamp for reply. When considered of sufficient mterest, the answer will pro- 
bably appear in the paper. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted onapplication, Subscription : 13s.a year, бз. 6d. half year, 3s. 2d. à 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


All remittances payable to the Publishers, S. RENTELL AND Co., LID., 36 
39, Maiden Lane, London, W.C.2. ‘Telephone No, 2460 Gerrard. 


Current Topics. 


I ат loth to labour the subject of breakdowns in 
public electricity supply, seeing that such occurrences 
are far from creditable to the supply 
industry, but no good can accrue 
from hushing up these matters, and 
it is far preferable to ventilate the 
subject with a view to future preven- 
tion than adopt the attitude of the gas interests in 
regard to the therm and carbon monoxide poisoning, 
and let public pressure bring about reform, Since I last 
dealt with this matter there have been no fewer than 
sixteen further failures of supply of varying duration 
in different parts of the country, causing’ incalculable 
loss and irritation to local users of electricity, and 
bringing the reliability of supply into serious question. 
БО de bare facts reported in the various local news- 
papers it would appear that a large proportion cf these 
breakdowns were preventable had due precautions 
been taken and an efficient system of inspection 
been in vogue at the stations and on the networks in 
which they occurred, 


A Chapter of 
Preventable (?) 
Accidents. 


Here are a few examples : Barrow breakdown caused 
by mouse in H.T. switch-box, its charred body was dis- 
covered subsequent to the accident. That a mouse 
should be able to bring about total failure of the elec- 
tricity supply of a district does not speak well for 
either the protective system. in vogue or the effective 
sub-division of the network. St. Pancras, turbo break- 
down; similar causes are given for the failures at 

Batley and York respectively, which seems to point to 
defects in the design of these high-speed prime movers. 
Incidentally, the Batley failure was a triple one, 
repeated at intervals, and was in part due to failure 
of a supplementary bulk supply from the Yorkshire 
Electric Power Company. Defective cables were 
responsible for breakdowns at Darwen, Nelson, and 
Oldham; whilst the drawbacks of street switchpillars 
and trollev standards were emphasised by supply 
failures arising out of collisions between these struc- 
tures and motor vehicles at Ammanford and Acton. 
Plant breakdowns, of which no details are given, 
accounted for failures at Huddersfield and Gillingham 
respectively, whilst another instance of ineffective sub- 
division of network occurred at Blackburn, where a 
mill fire seriously affected the supply over an entire 
district. 


Dundee consumers were victims of a short-circuit in 
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between sections, whilst Sunderland has evidently paid 
insullicient; attentions to the foundations of its section 
boxes, a subsidence having led to failure of the supply 
there. No explanation is forthcoming as to the cause 
of the breakdowns at Dover and Walton-on-Naze. 
Now! here is a healthy crop, or rather an unhealthy 
crop, of experiences simply shouting out for investiga- 
tion by such a competent body as I suggested should 
hold inquiries into these cases. There is obviously 
something very much amiss with public electricity 
supply in this country, when no fewer than sixteen 
serious failures in supply can take place in less than 
one month out of the twelve, and I must confess sur- 


prise that those organs of the gas industry, which 
delight; in criticising their greatest competitor, have 


not seized the opportunity afforded by this tale of suc- 
cessive failures as told in the lay Press. In any event, 
I have now anticipated them, and I think readers will 
agree that it; is far better this matter should be ven- 
tilated in an electrical journal than in one devoted to 
competitive interests. Now Mr. Station Engineer and 
Main's Superintendent—What about it? 


In view of two of the above reported occurrences, 
the decision of the Marylebone Council to abandon a 
project for erecting electric lamp 
Side or Centre standards down the centre of Baker 
Standards? Street is to be commended. In the 
Ammanford failure, а skidding 
motor-'bus collided with a street standard, and was the 
fundamental cause of the trouble; whilst the Acton 
breakdown was similiarly brought about by a motior- 
vehicle colliding with and wrecking a street switch-box. 
A case reported in the Hackney and Kingsland Gazette 
also illustrates the ever present danger to traffic and 
supply alike, arising from the practice of erecting 
standards along the centre of a thoroughfare, ‘thus 
reducing its useful width. It seems that two or more 
arc-lamp. standards in. Cazenove Road were subjected 
to collisions by taxi-cabs. A driver of one of the 
vehicles collided with the second standard with such 
force that the upper portion fell with a crash, narrowly 
missing the occupants of the cab and causing the main 
circuit of Cazenove Road to be interrupted, thus extin- 
guishing the whole of the remaining lamps. 


Before the arrival of emergency 
gang, a second taxi-cab, travelling in the opposite 
direction, demolished another central standard. Run- 
ning into darkness, its driver had sougkt safety in the 
centre of the roadway, where one would normally 
expect; freedom from obstruction; but as a result of 
which he collided with a structure which, as I have 
endeavoured to illustrate, was located in the wrong 
place, viz.. the centre of a busy thoroughfare. Further, 
on investigation, evidence of yet a third collision was 
found at the base of another standard, fragments of a 
broken wind screen, and paint scratches on the pillar 
showing that a third vehicle had fallen a victim to the 
dangerous centre standard. Nor are these by any 
means isolated cases, and a detailed analysis of street 
accidents throughout our centres of population would 
probably show an overwhelming case for the abolition 
cf this practice of encroaching upon the trafhc area 


lamps and a repair 


of any busy thoroughfare. 
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The vogue of leaving shop windows illuminated 

alter closing hours is now being encouraged by Man- 
chester Electricity Committee, the 

Cheap Current inducement being a specially cheap 


lor rate for juice (rid. per unit) con- 
Shop Window sumed for this purpose after 5.30 
Lighting. p.m. Liverpool is following suit, and 


may well kick itself for not having 
originated the idea in the first instance. There are 
indications that other provincial supply authorities wili 
shortly offer similar facilities, all of which makes for 
improved trade and more attractive main streets after 
dark. 


Incidentally, this encouragement of shop-window 
illumination after business hours is rather a cute move 
on the part of the supply authorities, more particularly 
where the same authority is responsible for the street 
lighting. Not only does it furnish a useful off-peak 
load for the plant, but at the same time it helps the 
general scheme of illumination of the main shopping 
thoroughfares, and should ultimately enable the 
authorities to dispense with a percentage of their legiti- 
mate street lamps during the hours of illumination pro- 
vided by private enterprise and at the expense of the 
retail trader. 


A case recently before the magistrates at Bath 
possesses interesting features, in that it exemplifies 
current practice all over the country 

Power or and raises a debatable point. A 


Lighting Rate local firm of electricians were sum- 
—an Anomaly. moned by the Electricity Committee 


for using current, metered at 
power rates, for lighting their premises, whereas 
they should have paid for such current at the full 


lighting rate. The facts, as brought out in evid- 
ence, were that a bank of lamps used as resistance 


in connection with a battery charging board on 
the firm's premises were also distributed throughout 
the workshop and employed in a secondary capa- 
city for lighting. Verdict was given against the firm; 
but it is an interesting point whether or no lamps used 
for the purpose of dead or idle resistance in a battery 
charging circuit could not be legitimately employed for 
lighting, inasmuch as their normal brilliancy is reduced, 
and they could obviously not afford sufficient illumina- 
tion to rank as the sole means of lighting any premises. 
It is surely preferable to make some use of the other- 
wise waste current incidental to accumulator charging 
direct from the mains with a series resistance in circuit, 
and, since the current has to be paid for in any case, 
and is legitimately chargeable at power rate, wherein 
lies the harm? The supply authority suffers no loss, 
and the consumer gains some slight benefit; at nobody's 
expense. Truly the Law is an Ass when it comes to 
adjudicating upon technical matters. 
ELEKTRON. 


Jersey.—The most important item being discussed by the 
States of Jersey, now in session. is the concession for electric 
lighting of the island. 


Haslingden.—A big building programme is foreshadowed, 
including new board-room and offices for the Poor Law, new 
store-rooms, reconstruction of the laundry, and accommodation 
for the massage centre. The cost will exceed £40,000. 


THE EXHIBIT OF EVEREIT EDGCUMBE AND 
СО ETDS 
AT THE PHYSICAL SOCIETY'S EXHIBITION. 
A great feature was made of instruments illuminated 
internally and having open glass fronts so as to show 
clearly the working parts, the well-known ‘‘ Super- 
scale " ammeters and voltmeters being exhibited in this 
way, as well as a wattmeter of the dynamo meter pat- 
tern, an ammeter based on the induction principle, and 
an extra high tension electrostatic voltmeter for 60,000 
volts (the latter type of instrument is now made for all 
voltages up to 300,000, and being air insulated is free 
from frequency and wave form errors, even up to the 
highest frequencies). 


Ene. =1. 


In Fig. т we show an internal view of an Everett. 
Edgcumbe wattmeter; one of the current coils (A) has 
been removed for the sake of clearness, (B) is the voit 
coil, (C) the leading-in ligaments, and (E) the control- 
ling spring. 

The weight of the entire moving system is less than 
5 grammes, and by means of a very efficient damper 
(F) the deflection is rendered perfectly deadbeat. 
These instruments are supplied in switchboard and 
portable patterns, and are accurate at all power factors, 
frequencies, and wave forms. 


BIG. 2. 


A particularly compact testing set, which performs 
the function of an A.C. ammeter, voltmeter and watt- 
meter by means of two instruments only, may be men- 
tioned in passing. If only amperes and volts are to 
be measured a single instrument of half the size only is 
required. Both these sets are suitable for single-phase 
or polyphase measurements, whether the loads are 


| 


[ 
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balanced or unbalanced. For use with these sets, as 
well as for general A.C. testing work, there is the 
** Omni range ” current transformer, so called from the 
fact that as distinguished from the usual '' multi 
range" transformers the ranges are almost unlimited 
in number. 

At the other end of the scale, amongst test sets, 
comes the compact and popular ** Dwarf ”’ testing set, 
illustrated in Fig. 2 (without its leather carrying case). 
This set, which is particularly useful in connection with 
wireless receiving sets, has the following ranges :—3, 
15 and 150 volts for testing the high and low tension 
batteries, т, s, 3 and 15 amps. for measuring the valve 
current, and rg milliamps for measuring the anode 
current. It fits into a neat plush-lined leather case with 
snap fastening, measuring overall only 5% in. by 41 in. 
by 2i in. 


Io. 


Fig. 3 illustrates the recently developed Everett 
Edgcumbe Metrohm Bridge, which comprises the well- 
known constant voltage metrohm for 100 megohms at 
500 volts, together with a 4-dial direct reading Wheat- 
stone bridge, by means of which resistance measure- 
ments can be readily made from the lowest values up 
to one megohm. lt thus fills the gap which is left 
below the useful range of the metrohm itself, 

For bridge measurements the metrohm serves as an 
extremely sensitive galvanometer. A useful variation 
which| is available consists in a galvanometer and bat- 
tery self-contained in the bridge itself, and by means 
of which the latter can be employed independently of 
the metrohm, which may at the time be in use else- 
where. 

In conclusion, we would mention a very '' simple to 
operate ” Planimeter, which has proved particularly 
valuable for use with graphic power factor meters, in 
connection with power factor correction, or with systems 
of payment based upon the.consumers' power factor. 
Messrs. Everett Edgcumbe have, as is well known, 
long specialised in graphic power factor meters, kilo- 


volt-ampere meters, and reactive component (sine) 
meters. 
Wireless.—The Board of Trade have issued from H.M. 


Stationery Office a list divided into two parts, giving in Part I. 
the names of the vessels which have held sea-going passengers’ 
certificates since January 1, 1921, and dealing generally with 
their classifications under the Wireless ‘Telegraphy Act, -and 
the conditions which they have to comply with thereunder. 
It should interest all who are anxious to obtain positions on 
such ships. 


NEW EDITION OF * TELEPHONY ” BY McMEEN 
AND MILLER.* 
LLL 

The new edition of Telephony, by McMeen and 
Miller, which was placed on the market the middle ol 
September, is selling like the proverbial hot cakes. 
Everyone interested in telephone engineering ought to 
have a copy of this encylopeedia of the telephone. In 
describing ‘the book, Arthur Bessy Smith, the well- 
known electrical engineer of Chicago, recently had 
this to say :— 

““ This is an excellent general treatise on telephony, 
a leader of its kind. Within its 925 pages and 682 
illustrations the telephone man can find a clearly 
written discussion of practically every phase of the 
telephone art. It is good both as a text and as a book 
of reference.” 

The arrangement of subjects is logical and there- 
fore easy for the reader to follow. For instance, 
after a brief historical review, sound and the electrical 
repreduction of speech begin the series, which leads 
through signeis, lines, transmitters, receivers and other 
parts of tne telephone up to the complete telephone 
instrumeit. Party lines occupy three chapters, electrical 
hazards and protection against them follow, before 
taking up the telephone central office. The latter is 
treated first as to general features, then the simple 
magneto boards, leading by easily followed steps up 
to the common battery multiple board and the multi- 
office exchange. 


‘Automatic switching occupies three chapters, a 
general discussion of Automatics, the Strowger 


systems and the Panel system. The general dis- 
cussion brings up many arguments against automatic 
switching: which are now obsclete, but in contrast 
many of the advantages are fairly stated. ‘The total 
impression which the reader gathers is that automatic 
switching is yet on trial. The events of the past few 
years show that the trial is over and the verdict 1s 
being’ pronounced. 

The treatment of the super-service manual switching 
very fittingly follows after the automatic systems, 
from which it drew its inspiration. This is, we 
believe, the first publication of these circuits, and they 
possess unusual interest to telephone men. 

Power plants and central office buildings are well 
described, followed by private branch exchanges and 
intercommunicating systems. 


AN EXCELLENT START. 

On the 24th ult. a meeting of the Electrical Contrac- 
tors of Ealing was held at 1, Sandringham Parade, 
Ealing Broadway, when officials from the central office 
of the Electrical Contractors Association were present, 
and a sub-branch of the Association was formed, com- 


prising Electrical Contractors in the Ealing area. Mr. 
A. G. Mead was elected as Chairman ; Mr. J. E. Honar 


as Secretary and Treasurer; the Committee consisting 
of Messrs. Paul, Honar, Geoffrey and Hutt. Mr. J. D. 
Knight, M.I.E.E., Chief Electrical Engineer to the 
Borcugh of Ealing, was also present, and the proceed- 
ings terminated with a very pleasant dinner, provided 
by the Ealing Contractors, at which the President and 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technicae 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspone 
dents" or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “ nom 
de plume," but, both inthe case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be aw arded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words “ Questicns and Answers” or '* 0” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column, 


Question No. 153. 

Is the old Marconi coherer suitable for wireless tele- 
phony receiving sets? Is so, how can I adapt it for 
this purpose ?—‘‘ B.B.” 

Question No. 154. 

I have a new accumulator enclosed in a celluloid case. 
Its capacity is 50 ampere hours. I notice that sul- 
phating has commenced to take place, not on the 
plates, but on the bars which hold the plates together. 
Is this injurious? If so, how сап I prevent it? 

222 ЦЫ PAX. ye 

(Replies to Questions 153 and 154 must be received 

not later than February ro, 1923.) 


Answers to Questions. 


Question No. 149 
Is it possible to start a three-phase squirrel cage 
induction motor that has: 
(a) One phase short-circuited. 
(b) One phase interrupted. 
If either of these faults occur after the machine has 


been run up to speed, what will be the result ?—“B, С.” 
REPLIES TO QuESTION No. 149. 
The first prize (ros.) has been awarded ТБ, 


Wilson " for the followine reply :— 

It is impossible to give a plain Yes or No to (a), 
since everything depends upon the condition o! the 
stator w indings after the fault, and al so upon the mode 
of connection. 


Now a short circuit in one phase may only cut out | 


a portion of one coil, or it may cut one or more com- 
plete poles out of action. 

In the one case it would be known as an “internal 
short in one phase," and in the other as a * short across 
phases." The reader must not confuse one with the 
other, since the symptoms are suite different. 

It is usual in three-phase winding to employ three 
slots per pole per phase, and if only a portion of one 
coil be effected, then the motor will generally start as 
though in order, for a time, depending entirely upon 
the gravity of the fault. Sparking may or may not 
been seen in the windings when switching in, and the 
starting current may be higher, depending again upon 
the gravity of the short and also the output of the 
motor. (In some cases the contact resistance may be 
as high as the resistance of the part cut out.) 
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After the motor is up to speed, local heating will 
be noticed in the neighbourhood of the shorted coil, 
followed by the smell of burning, and smoke will prob- 
ably be seen puffing out of the stator. Since there 
are three coils per pole, the other coils of the same 
pole will quickly be charred, as also will be the neigh- 
bouring poles, which are of other phases. 

The motor should, of course, be stopped before this 
occurs automatically. If the windings test O.K., i.e., 
high insulation resistance and continuity (strange 
though it may seem, this is quite possible), and if the 
air gap is found in order, then ithe smoke has been 
caused by a short, and the windings must be examined. 

The faulty coil will be easily detected by its charred 
appearance, and is easiest remedied temporarily by 
cutting it out altogether. After these temporary repairs 
it must be understood that the windings are to be over- 
hauled at the earliest convenient date. 

Care and discretion must be used when cutting out 
the coils; care must be taken that the good coils are 
not damaged. If the connections round and about 
the damaged coil are mummified they must be stripped 
of the tape so that they can be traced bacle with cer- 
tainty. The lead that was connected to the start of 
the damaged coil must now be sweated to the start of 
the next coil, i.e., connect the two open ends left by 
removing the damaged coil. 

The removal of a complete pole necessitates: moi 
care and is not to be entertained, except under expert 
advice. 

If the short is "us while the. motor is in the 
workshop, low voltage current can be passed round 
the stator (with the rotor drawn), and a screwdriver 
slithered around the rotor tunnel. 'The absence of 
magnetism at any point will indicate the position of 
the shorted coil. 

Internal shorts may be difficult to detect. The writer 
remembers a motor which was damaged by lightning, 
and many shorts were created in the coils themselves 
(not across the lines). As the shorts were only pin- 
pricks they gave very little evidence externally. 

Testing with low voltage current was not reliable 
in this case, and in order to quickly locate the faulty 
coils the stator was connected to the line (usual work- 
ing voltage) with the rotor drawn. The breaker was 
held in for about 20 seconds or so, when it was noted 
that the faulty coils were smoking. They were then 
removed and the. windings overhauled. 

Had this machine not been tested in such a drastic 
manner, it is possible that the coils would have been 
replaced at short intervals, the motor running O.K. 
for a few days between each repair. 

In the event of the short appearing between two 
neighbouring poles, iel, between (wo phases, the 
fault is much more serious; particularly is this so if 
the short occurs near to the leads, say, in two of the 
coils to which the incoming leads are jointed 

It will be seen that unde- these conditions the motor 
could not start, since the current in two of the lines 
would only travel as far as the short. 

In this case, when the switch was closed, the motor 
would “grunt,” with a particularly violent vibrating 
sound, take a very heavy current, and trip the starting 
switch or blow! the fuses, often doing both. Fire 
may possibly be seen in the windings when closing the 
switch. 
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GLOVER' 


Cables of all Descriptions 


—— 


FOR 


TELEGRAPH 


LIGHTING 


- POWER TELEPHONE 


ana 


MINING TRACTION 


Diatrine Paper, Lead Covered, Rubber Insulated, Bitumen 


| Cab-tyre, Fire Resisting, Fume Resisting, Dry Core, etc., etc. 


X 


Head Office and Works: 


V. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 


Branches: 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
D aw BIRMINGHAM, CARDIFF, BRISTOL, AND BELFAST. 


| Foreicx AGENTS: METROPOLITAN-VICKERS ELECTRICAL EXPORT Co., Lro, LONDON, CALCUTTA, BOMBAY, 
| BUENOS. AYRES, ETG: THE LAWRENCE anp HANSON ELECTRICAL Со, Lro, MEL5OURNE, SYDNEY AND 
En —— Dos WELLINGTON. 
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The latest thing in Flashers Dont W2/7 Ay longer | 


Have you seen it ? Engaged seven years—Why ? Your position not 


good enough? The lack of a little more knowledge 


] h js holding you back from a better job, 
a p oS Write us TO-DAY and tell us which of the 


subjects below you are interested in. We will 


Е send you ABSOLUTELY POST FREE а book 
R which will help you to terminate this waiting— 
and place you on the high road to obtain that 


little extra knowledge that will secure you a 


Fit any lampholder. Simple, BETTER JOB WITH BETTER PAY. 
automatic, cheap. Supplied in WE TEACH BY POST 
р E Aeropiane Engineering Mathematics 
cartons by the manufacturers: Aero Engines Electric Motor car Ignition 
e . . ectrical Engineering arting and Lighting Systems 
Calphos Electrical Co., Ltd., 70, Victoria Street, London, S.W.1. Wireless Telegraphy internet оао Еси 
Electrical Installations Motor Engineering 
Electrical Control Gear Commercial Engineering 
Alternating Current Marine Engineering 
Lighting (Electric, Gas, etc.) Naval Architecture 
Electric Welding Civil Engineering 
Telegraphy, Telephony Ship Design 
Powerhouse Operation Survey and Levelling 
Mechanical Engineering Building Construction 
Draughtsmanship Reinforced Concrete 
Workshop Practice Structural Engineering 
Machine Tools Municipal Engineering 
Boiler Making Plumbing and Sanitary 
| L Boiler Inspecting __ И Heating, Ventilating 
Р, SJ Engineers’ Quantities and Estimating 


Heating i À d b ` ады ons we Specialise in :— 

.M.I.Mech.E.; A.M.LE.E.; A.M. 

ostar ring Inst.C.E. ; A.M.1.A.E.; Board of Trade 

i | e Y Marine 2nd Class, First Class, Extra 

= NE F: : it H First Class ; City and Guilds Exams. in 

Telegraphy, Telephony, etc. 

DON'T FORGET, WRITE NOW and tell 

us which subject you are interested in— 

THIS IS YOUR OPPORTUNITY. We 

help to place you in a Well-Paid Job when 
you are Trained. 


SEND THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, LTD., 


|| 11, Thanet House, 231-232, Strand, London, 
OW! Australian Offices: Barrack Street, 
E: Sydney, N.S.W.. Awstralia. 


p ur T M A N BOOKS FOR STUDENTS, 
i WIREMEN & OTHERS. 
FOR STUDENTS. FOR PRACTICAL ELECTRICIANS. 


ALTERNATING-CURRENT WORK. 


MARRYAT & PLACE, 
28,HATTON GARDEN, 
LONDON, Е:С:1. 


Ву W. Perren Млусоск, M.I.E.E. An Introductory Book ELECTRIC WIRING, FITTINGS, SWITCHES AND LAMPS. 

for Engineers and Students. Recommended by the Exa- By W. PERREN Maycock, M.LE.E. Fifth Edition. A 

miners of the City and Guilds of London Institute. 2nd Ed. 108. 6d net practical book for Electric Light Engineers and Contractors, 
A SMALL BOOK ON ELECTRIC MOTORS. Wiremen, and Students. 620 illustrations ... ‚.. 10s. 6d. net. 

Ву W. Perren Maycock, M.LE.E. А simply-written and 

profusely illustrated book for those desiring easily under- ELECTRIC LIGHT FITTING. 

stoodinformation. The different kinds of electric motor and By S. C. Влтѕтоме, A.M.LE.E. A Treatise on Wiring for 

of control gear are described very clearly ; and just sufficient Lighting, Heating, and other Domestic Purposes, and the 

is said about other matters to convey the requisite ground- Laying Down of Small Private Installations. cd .. 6s. net 

work knowiedge. 25 Jc ос on .. Cloth, 6s. net. = ч 
WHITTAKERIS ARN ETIC OF ЕРЕ ЕН МЕЕН; ELECTRIC BELLS AND ALL ABOUT THEM. 8th Ed. 

3rd Ed. ontaining orke xamples 3 By S. R. B. к - GR 

Exercises. This book has been prepared as a companion yu Qd WAY ^ cem es ae Bd: aet 


volume to the works on Electrical Engineering, with the 
hope that it may prove a valuable aid to the student who 


desires to acquire the ability to make electrical calcula- ELECTRIC WIRING DIAGRAMS. 


tions quickly and accurately. 2 on 44 .. 38. 6d. net. ВУ ДҮ, Xd DOR ване Canle Connections 
F ILLUMINATING ENGINEERING. or Supply Mains, Distribution Boards, Transformers, 
THE EPM ENTO O M.LE.E. An introductory treatment Lamps, Heaters, Motors, Bells, Private Generating Plant, 
of the units, distribution, and measurement of light; types etc., etc. TRE brief Explanations of most of the Diagrams 
and characteristics of lamps, reflectors, and shades * photo- P in 2 бра. Author s larger work, “ Electric Wiring, 
metry and the planning of lighting installations. For ittings, Switches, and Lamps. 
Students, Junior Engineers, Architects, and others. 2s. 6d net, 5s. net, 
THE TESTING OF CONTINUOUS-CURRENT MACHINES. ELECTRIC LIGHTING IN FACTORIES AND WORKSHOPS. 
зу CHARLES F. Sait, D.Sc., M.LE.E., A.M.I.C.E., Wh.Sc. By Lron GasrER and J. S. Dow. 55 ЗР .. 6d. net 
Describes the main principles and practice of efficiency and 
outputtests an C.C. generators,motors, and Miolorgenerator ү ELECTRIC WIRING TABLES. 
With examples from practice. For Engineers an udents. 2s.6d. net. B 4 A 
y W. Perren Maycocx, M.LE.E. A collection of 
TH FATESTING OE NEUEM HO LLE EER AT SERE and carefully verified tables for the use of Electrical 
КОРУ R . , D.Sc., eers. E cas E aoc Lu m aS 
M.LE.E., A.M.Inst.C.E., Wh.Sc. The main principles DES 
and practice of efficiency and out-put tests on A.C. trans- ELECTRIC LIGHTING IN THE HOME. 


formers, alternators, and motors, with examples from 
practice. For students and engineers. 299 ... 28. 6d. net. By Leon GASTER and J. S. Dow se ae ... 6d. net. 
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This fault is easy to detect with the megger if six 
leads are brought out of the carcass. The six leads 
are, of course, the starting and finishing ends of the 
coil belonging to the three phases. Now, if one test 
wire be fastened to any motor lead, and we get a 
zero reading at more than one of the remaining leads, 
we have obviously an internal short. It is usual with 
some makers to bring three leads only to the terminal 
block, and in this case the violent metallic vibrating 
sound is quite sufficient to order the removal of the 
motor to the гераі shop. Неге the neutral point can 
be opened and the phases tested separately, or if more 
convenient, low voltage current can be used as before. 


running, the motor 
and stop by blowing 
or it may ' bang " 


Should this fault occur while 
would grunt and quickly slow up 
the fuses or tripping the switch, 
and stop very quickly. 

In an exceptional case it would be possible for the 
short to clear itself and the motor would then start 
up and run for a short period. This devends upon 
the gravity of the short, and in general the motor will 
refuse to start. 


Concerning (b), No, the motors will not start. Here 
again the faults are apt to be deceptive; tor instance, 
suppose we get a break in a coil due to an internal 
short, then the motor would keep running, but ‘f 
stopped would not start again, unless the broken wires 
had burned through the cotton covering of its neigh- 
bours in the same slot. 

If this did happen the motor may run for a short 
period and be apparently in order. The motor when 
running on two phases would have a different sing 
than usual, generally a 'ower tone, turning at times 
to a groan. | 


When testing for these broken coils which have 
apparently become jointed the megger is not very 
useful, as it is possible to have a high insulation re- 
sistance and also continuity. Unless the tape ‘be 
charred the easiest method will be to pass low voltage 
current through each phase winding separately and 
note the phase taking the highest current. Keeping 
this phase in circuit will heat up the coils, the faulty 
one showing up first and keeping hotter than the 
others. Testing with the screwdriver as previously 
described may also be helpful. 

Another interesting fault which will not be out of 
place here may occur when two three-phase motors 
are connected to one set of fuses. If a fuse blows 
when one motor is running, it will be possible to 


| start up the other and thereby lead the electrician to 
- believe that the fuses are O.K., since, of course, three- 
phase motors will not start on two phases. In the case 


of motors of different output, say, 20 h.p. and 50 h.p., 
then if the 20 h.p. was running, the 50 h.p. would 
start up sluggishly, and, if heavily loaded, would not 


. accelerate. 


The whole of these faults and remedies are, of 


. course, equally applicable to the stators of motors with 
- wound motors. 


0 Semana 


TOSAN 


The Second Prize Winner’s reply will be published in 
due course, 


Digitized by 
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Correspondence. 
CAN ANYONE EXPLAIN? 
[The following is selected from further replies re- 
ceived to the interesting query recently raised in our 
columns. ] 


To the Editor of ELECTRICITY, 

Sir,—Most people will have noticed at one time or 
another that the wheels of vehicles seen on the cinema 
often appear to be skiddiag violently, or even revolv- 
ing backwards. 

In order to explain clearly the reason for this 
phenomenon, it is necessary, first of all, briefly to 
review the principle on which the cinematograph de- 
pends. Cinematography owes its existence to that 
property of the eye which is known as “persistency of 
vision.” Due to this property of the “retina,” the 
effect of a ray of light incident upon it always takes 
an appreciable time to die away after the actual ray 
has been cut off, or in other words, the effect “ per- 
sists.” The actual time taken for the "retina" to 
recover its normal state is somewhere about one-tenth 
of a second ; it is thus impossible to distinguish separate 
flashes of light at a greater frequency than about 10 
per second, since the effect of one flash has not died 
away before the next succeeds it; and the eye conveys 
to the brain an impression of a continuous ray of 
light. 

The film consists of a series of snapshots taken at 
the rate of about r6 per second. Take, for instance, 
the example of a man walking ; in each of these photo- 
graphs he will, of course, be shown in a slightly 
different position, no two being exactly alike. 

When the film is run through the projector, each 
photo is shown in turn as a separate flash, and since, 
cwing to the “persistency of vision," these flashes can- 
not be distinguished by the eye, the effect of motion 
is produced by the difference between each successive 
photograph. 

It will now be possible to explain the peculiar ap- 
pearances presented by wheels or other rotating objects. 

Let us take, for simplicity, a wheel having only 
four spokes, as shown in *he figures, and suppose that 
it is rotatiag in a clockwise direction. Let us con- 
sider that a photo is taken of it when the spokes a, 
b, c, d are as shown in Fig. т. When the next photo 
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is taken, the wheel will have rotated through a certain 
angle, whose magnitude will depend on the speed of 


rotation. We can imagine now four different cases, 
i.e., when the wheel has rotated between successive 


photos through an angle which is:— 

(a) Less than half the angle between adjacent spokes. 

(b) Equal to half the angle between adjacent spokes. 

(c) Greater than half the angle, but less than. the 
whole angle between adjacent spokes. 

(4) Equal to the whole angle between adjacent spokes. 

Case (a).—Suppose that the wheel has rotated 
through an angle aoa! so that in the next photo the 
position of spoke oa becomes oa! ; in the third photo its 
position wi'l be given by оа!!, and so on. When this is 
projected on the screen, the effect will be, naturally, that 
of clockwise rotation. 

Case (b).—If, however, the wheel is rotating at such 
a speed that it bas moved through half the angle 
between adjacent spokes, oa! will be midway between 
a end b (Fig. 2). Now it is equally possible for the 
eye to assume either that the spoke od has moved 
forward to oa!, which will give the effect of clock- 
wise rotation, or that the spoke ob has jumped back 
to oa! (since, owing to the similarity between the 
spokes, the eye cannot distinguish oa from ob), and 
this would give the effect 5f counter-clockwise rotation. 
The eye is, as it were, in a dilemma, and may con- 
sider the wheel to be moving forward at one instant 
and backwards at another; and the result is that a 
confused and blurred effect is produced. 

Case (c).—In this case the spoke oa will have 
moved to oa! (Fig. 3), where aa! is greater than alb. 
It would be possible, as in the last case, for the eye 
to consider that oa had moved forward to oal, but 
since alb is less than aa!, it naturally chooses to 
assume that ob has moved back to oal, and this 
gives the effect of counter-clockwise rotation, or, in 
the case cf a vehicle, of the wheel moving backwards. 

Case (d).—The last case is that in which oa moves 
to oa! (Fig. 4). Since the eye cannot distinguish be- 
tween respective spokes, no effect of motion is pro- 
duced, the photos are to all appearance, identical, and 
the wheel appears at rest. 

In the most usual case met with, i.e., motot-car 
wheels, it is unlikely that their speed of rotation will 
remain constant for any length of time. It will also be 
noticed that if spoke oa had, in the interval of time 
between photos, moved to any of the positions oa! 
ob!, осі, od! (Fig. г), that case (а) would hold, and 
the rotation would appear forward. In the same way 
case (b) would have been ratified if the angle had been 
135°, 225? or 315°, instead of 45°. Similarly with cases 
(c) and (d). 

Thus, taking а wheel speeding up from, rest, these 
cases will all occur in order while the wheel is attaining 
a speed corresponding to case (4). When t rises 
above this, case (a) will come in again, aad the series 
will be repeated. The wheel will, therefore, first of 
all move forward with gradually increasing speed, 
then the effect becomes blurred, after which it appears 
to revolve backward with a decreasing speed, and 
finally comes to rest. 

The cycle is then repeated until the speed of rota- 
tion becomes so high that the motion of the spokes 
during the exposure gives a continuously blurred effect. 


A. W. Hirst, B.Sc, (Eng.). 
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AIR-O-MIX WHIP-ALL. 


The food and drink mixer illustrated 
below: is known as the AIR-O-MIX 
WHIP-ALL, and may be obtained 
from the Sun Electrical: Co., Ltd. 
(118-120, Charing Cross Road, 
W.C.2). The general arrangement of 
the handle, two-speed motor, etc., is 
clearly seen, and when set in operation 
the motor quietly and rapidly drives 
the spindle, at the bottom of which are 
two aerial tubes. As a result the 
material being mixed is also aerated, 
and it is claimed that by its use for 
mixing the ingredients, cakes, etc., 
come out very much lighter in cook- 
ing, while milk thus aerated is 
rendered capable of digestion by the 
most delicate stomach. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.] 


ELECTRICAL Нокогосу, By Langman and Ball. 
Cr. 8vo, CL, 164 pp., 68 illustrations. — (Lockwood. 
7s. 6d. net.)— There is a continued steady growth in 
the demand for accurate time-keeping, and also for the 
simultaneous control of large time systems in stations, 
factories, 'etc., where it is essential that all clocks 
should register alike. The result of this growth isa 
quiet but steady demand for books on electric time 
systems, and this new work is a comprehensive history 
of the subject from its early days, as well as a 
thoroughly practical and remarkably well-illustrated 
description of the various leading systems now on the 
market and in everyday use. Naturally, attention 1s 
concentrated more on the electrical or mechanical 
principles of operation than on the actual clockwork, 
and the result is a work which should have a wide sale 
among all electricians and inventors who may be 
working on time-recording apparatus. The printing is 
excellent, and it is a pleasure to follow out technical 
drawings which have been so clearly reproduced. 


We have received from the D.O.T. copies of the 
Government Reports on the Economic and Financial 
Conditions in Cuba, to September, 1922 (1od., post 
free); British West Indies, to June, 1922 (1s. 2d., post 
free); and Argentine Republic, to September, 1922 
(1s. 8d., post free), all of which contain information of 
direct value to British manufacturers and merchants 
who trade with or may wish to open up business with 
these countries respectively. . Electrical supplies are 
referred to in all three reports, so that British manu- 
facturers and exporters of electrical plant and 
accessories should be interested in all three publications. 


REPORT OF THE (COMMERCIAL, ETC., CONDITIONS IN 
Сніхл IN JULY, 1922. By Н. H. Fox. (H.M.S. Office, 
2s. net, post free.)—This is another of the useful reports 
of the Department of Overseas Trade, and will interest 
a very large number of British electrical firms who 


thirteen million in 1921. 


| to be mooted in China. the 
Government in foregoing the Boxer Indemnity in order 
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export goods to the Land of the Great Yellow Dragon. 
It contains a great deal of practical information, and 
shows that the Chinese imports of electrical materials 
and fittings rose from six million taels in 1920 to 
Further, a company has just 
recently purchased land in Soochow on which to erect 
works for the manufacture of motors and electrical 
appliances, this being the first project of this nature 
The wise action of the British 


that the money may be devoted to the training of 
Chinese students in English centres of learning in 


‚ engineering training, should also do much to stimulate 


British trade. 


Pirman’s Rapio Year Book. (Pitman; 15. 6d. net.) 
—This Year Book is intended as a book of reference 
to all interested in broadcast receiving, and the present 
activities of the British ‘Broadcasting Co. will un- 
doubtedly create among all persons possessing wire- 
less receiving sets the necessity for some such small 
book of reference. 

The frontispiece is a map showing the location of the 
broadcasting stations, four of which are already at 
work, and the other four will be completed at an early 
date. 

Contributions to the book have been made by many 
distinguished radio engineers and scientists, and the 
book opens with an article by Mr. E. А. Shaughnessy, 
O.B.E., M.I.E. E., M.I.R. E., who explains clearly the 
reasons for the restrictions which have been imposed 
on broadcasting. All amateurs and those interested 
in wireless should read and most carefully observe 
Mr. Shaughnessy's article. [We would go further and 
suggest that there are many amateurs to-day who 
would do weil if they learnt the article by heart. 

The conditions which broadcasting receivers must 
fulfil to obtain Post Office approval are given, together 
with other data on the question of authority for experi- 
ments in wireless telegraphy. Details relating to the 
Broadcasting Co. are given, together with schedules 
of wireless societies in Great (Britain, and details of sta- 
tions of special interest to amateurs, Unfortunately, the 
book does not give a list of amateur radio stations, 
which would be of particular interest to all persons 
possessing a receiving licence of any kind. We should 
recommend the publishers to include a full and detailed 
list in their next edition. 

A fair amount of space is taken up by the trade 
directory, and it is questionable whether this informa- 
tion appeals to those who would purchase the book. 

On the articles generally, and particularly those in 
the technical section, one can only express approval, 
as each article is written by an expert in the particular 
branch of wireless on which he writes. 

The book is to be recomended, as for the small sum 
of rs. 6d. it contains much information of technical 
value and of interest. 

It may be as well here to point out to purchasers 
of the book that on page 52, Fig. 13, the-wrong 
diagram has obviously | been insetted, as + it 
shows the connections of an ordinary loose-coupled 
tuner, and no reaction coil is shown, 


THE GOLDEN 


t HAMMER AND OTHER ENGINEERING 
STORIES. 


By A. W. Marshall. Cr. Svo, cl., 188 pp., 


' illustrated. 


(Percival Marshall, 3s. 6d. net.)—This is 
a reprint in book form of various stories which 
originally appeared in the columns of our excellent 
contemporaries The Model Engineer and Junior 


| Mechanics, and in them the author has aimed directly 


at fostering’ among his many readers habits of industry 
and perseverance combined with a spirit of sympathy, 
hope and encouragement. Не should most certainly 
succeed. The nine tales are capitally written and will 
interest’ seniors as well as juniors. At any rate, we 
found them most engrossing, and finished the series 
with a sigh of regret. We could do with more of the 
same medicine, 


REACTANCE WIRELESS SETS AND 
BROADCASTING LICENCE, 


Messrs. Rogers, Foster and Howell, radio engineers, 
of Edward Road, Birmingham, announce that they 
have now perfected two-, three- and four-valve re- 
ceivers containing reactance, but conforming in every 
respect with the regulations of the ordinary broad- 
casting licence. As an example of the advantages 
possessed by the new reactance set, it is stated that in 
the maker's testing laboratory, which is situated 
within three miles of the Bizmingham Broadcasting 
Station, it is possible to “tune out” the latter when it 
is in full operation, and to receive either London, Man- 
chester, to say nothing of Paris, or The Hague con- 
certs at maximum strength, without loss of volume or 
distortion. "The importance of this will be appreciated 
by anyone who has hitherto been using an ordinary 
receiver within a few miles of a high-power broad- 
casting station, and knows the difficulty there has 
been in the past in cutting out the local station to 
concentrate upon another more distant concert. 


Trade Notes, 


In a new edition of the Simplex Lighting Fixtures Catalogue 
No. 970 is shown an excellent selection of fittings, which may 
be taken as typically representative from a comprehensive range 
which, besides the usual brackets, pendants, semi-indirect 
fittings, table lamps, etc., includes fixtures on the Simplex 
Unit system, “Triple-Purpose ” signs and several weather-proof 
lanterns. In connection with this last item, we might mention 
that à complete and fully illustrated catalogue of industrial 
lanterns, shades and reflectors is in the hands of the printer, 
and is expected to become available during the first week of 
February. Of this present list it should be added that two 
separate impressions are being issued, the one for home pur- 
poses only, and :he other for special distribution to overseas 
buyers, particularly those in the Colonies. The Trade can 
obtain copies and full information from Simplex Conduits, Ltd., 
Garrison Lane, Birmingham. 

In a recent issue we referred to the revised list of prices 
which had been issued by Messrs. Marryat and Scott Co., Ltd., 
of 28, Hatton Garden, London, E.C.1, as а supplement to tMeir 
complete lift catalogue issued in 192r. The catalogue itself is 
now in front of us, and can be recommended to architects. 
engineers and contractors as a valuable adjunct to the bookshelf 
of any engineer who is likely to have to prepare estimates or 
place orders for lifts, hoists, winding engines and, generallv 
speaking, the various types of machinery which are necessarv 
in this class of installation work. Tt is a beautifully illustrated 
list. The colour reproductions showing the various types of lifts 
produced by the company are veritable works of art, and our 
only hope is that there will be such an improvement in the 
building trade as will permit of a large demand for these 
goods. In that case Messrs. M, and S. are certain to receive 
a high percentage of the orders. 
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Various Items. 


Week-end Wireless Letters.—Marconi's Wireless Telegraph Co. 
announce that they have introduced a week-end wireless letter 
service to the United States at the rate of threepence per word 
without minimum. 


Rats Again.—During a recent week the tram service of 
Belfast was held up by a rat which entered a cable main at 
the power station. It paid for its amusement by being electro- 
cuted in quick time, 

Java.—The British Commercial Agent for the Netherlands 
has forwarded to the D.O.T., 35, Old Queen Street, S.W.1, a 
review of the general trade of Djokjakarta. From this it 
appears that the town is the centre of. the sugar industry and 
that it has been very prosperous indeed, Sugar machinery and 
electrical goods are in steady demand, and it is to be hoped 
that British export firms will do their best to increase their 
share in the trade. 


To Telegraphists.—When the editor of the P.O.E.E. Journal 
says of The T'elegraphist? Guide that it: “Should meet the 
requirements of a large body of students . . . very useful for 
telegraphists and others who are studying for the examinations," 
and the editor of The Telegraph and Telephone Journal (the 
official organ of the G.P.O.) says: " this very faithful 
‘Guide’... the book is lucidity itself... No telegraphist 
aspiring to a technical knowledge of his profession should be 
without his copy,” it may be assumed that it gives accurate 
and up-to-date information. Just so, and for Grade 1 candidates 
the book has no equal at the price, viz., 4s., post free, from 
S. Rentell and Co., Ltd., 36, Maiden Lane, London, W.C.2. 

New nstitution.—We have received from the Institution of 
Engineering Inspection, the registered offices of which are at 
Palace Chambers, London, S.W.r, a notice that a paper will 
be read by Mr. Н, T. F. Rhodes, on "Chemical Inspection 
as it is and as it Should Be," at the Rooms, of the Royal 
Society of Arts, John Street, Adelphi, London, W.C.2, on Friday, 
February 16, at 7.30 p.m. Also, a pamphlet descriptive of the 
objects and aims of the Institution, which was originally 
founded as the Technical Inspection Association, and aims at 
the development of skilled inspection, which will, of course, 
appeal to a very large number of electrical engineers, who 
have to undertake work of this description. Full particulars 
may be obtained from the Secretary on application. 

Meetings.—The Inst. of Production Engineers will meet at 
7.30 p.m. on Friday, 2nd inst., at the Engineers’ Club, Coventry 
Street, W. 1. Paper :—*The Moving Picture in Industry," with 
pictures, by Mr. G. E. Turner. All interested are invited to 
attend, whether members of the Institution or not, and no tickets 
are necessary. The Society of Engineers will meet in the 
apartments of the Geological Society, Burlington House, W., 
on Monday, sth inst., at 5.30 p.m. Paper :—“ Practical Notes on 
Inspection,” by A. Collis-Brown, A.M.S.E.—— The Junior Inst. 
of Engineers will meet at 39, Victoria Street, S.W. 1, on Friday, 
2nd inst. Lecturette, “Ventilation and Lighting of Factories ”’ 
(slides), by P. J. Waldram. Also on Friday, oth inst., Hon. 
Members’ Lecture, “The Effect of Temperature on the Pro- 
perties of Engineering Materials," by Prof. F. C. Lea, D.Sc. 
(slides). And on Friday, 16th inst., Lecturette, “Notes on Some 
insulating Materials," by T. L. Allison. All at 7.30 p.m. On 
Saturday, 17th inst, at 2 o'clock, there will be a visit to 
buildings in course of construction at Wembley for the British 
Empire Exhibition. 

Bolton.—The County Court, on January 11, was called upon 
to decide thé novel point as to whether it is possible for anyone 
on a tramcar to sustain an electric shock. The case was one 
in which Jonathan Booth, tram driver, sue dfor damages. His 
case was that he was teaching a probationer driver when the 
car refused to move, though the full 500 volts were applied. 
Plaintiff gripped the canopy standard and found it alive, the 
result being that he received a shock. He could not remove 
his hand until the other man had shut off the power. The 
defence was that it was impossible for anyone on the car (even 
if the car were ''alive"") to sustain an electric shock, because 
of the fact that the car was insulated. Thus anyone travelling 
on it was insulated too. A medical specialist said he would 
never have dreamt, on examining the man's hand, that he had 
had an electric shock. The Judge said the case was both ‘‘ sad 
and interesting." He was bound to accept the evidence for the 
Corporation that a person could not sustain a shock in the 
manner alleged. There must have been a sudden stoppage in 
one of the man’s minor arteries. He found for the Corporation 
with costs. 


Bulgaria.—Batteries and telephonic materials are required by 
‘he Posts and Telegraph Dept. Specification (in French), 
together with explanatory blue prints, can be inspected at the 
D.O.T. (Room 49), 35, Old Queen St., London, S.W. 1. 

Electric Furnaces —On the 7th inst. a paper entitled “ Elec- 
trical Resistance Furnaces and their Uses " will be read, before 
the Royal Society of Arts by Mr. Chas, R. Darling. Time, 
8 p.m. Sir Robert Hadfield, Bart., in the chair. 

1.Е.Е. Annual Dinner.—We wish to remind our readers that 
this function will take place on Tuesday next (February 6). 
Those intendiag to be present and who have not already applied 
for tickets should do so without delay, as otherwise they will 
run the risk of finding that the whole of the seating accommo- 
dation has been allotted. 

The * Нагі’ Blotter.—As usual, we have to thank the Hart 
Accumulator Co., Ltd., of Stratford, for a useful blotting pad 
for the year 1923. These annual reminders are always much 
appreciated by the recipients, and undoubtedly help to keep the 
Hart accumulators well before the notice of their clients in all 
parts of the world 

Stranorlar (Co. Donegal)— Тһе work of erecting the standards, 
etc., in connection with the electric lighting of this town is 
approaching completion. When the public lighting has been 
effected, that of private lighting will be taken, Encouraged by 
the Stranorlar scheme, the neighbouring town of Ballybofey is 
taking up a scheme, which it is hoped will be carried out to a 
successful issue. 

Freemasonry.— Particular interest attached to the regular meet- 
ing of :he Kelvin Lodge, which was held at Mark Masons' Hall 
on Friday, the 26th ult., owing to the fact that the clothing 
of * London Rank"' was presented by the W.M. and brethren 
ol the Lodge to W. Bro. Osborne Pearston, Past Master. Mr 
Fearston is a well-known member of the staff of the Electrical 
Review, and as such has many friends all over the kingdom, 
who will doutbless be interested and pleased to hear of this 
Masonic dignity which has just been conferred upon him, 

“ Light-o’-Day " Daylight Lamp.—By means of what is 
apparently an etching solution, any make of vacuum or gas- 
filled electric lamp with clear globe can be converted at small 
cost into a lamp giving a very close approximation to daylight 
(about the benefits of which for comfort or colour matching 
there is no need here to dilate). Particulars and prices can be 
obtained from the British concessionnaires, Messrs. Gordon and 
Barclay, 20, Copthall Avenue, London Wall, E.C.2. The 
process, known as the Oriona process, has only been available 
here for a few weeks, but already has been taken up by a 
number of important trading concerns, including Selfridges. 
Lamp factors, contractors and users will all doubtless be 
interested in this development. The absorption of light is, we 
are advised, only some 10 to 15 per cent. 

Australian Items.— According to our contemporary, T'he 
Industria? Australian, of December last, the report of the Vic- 
toria Electricity Commission for the year ending June 30, 1922, 
shows that: the amount expended during the year was 
£ 1,500,000. Partculars are given in the same issue of the 
Melbourne Metropolitan Tramways extension. The Tramways 
Board has prepared some very comprehensive plans covering 
about 141 miles of new lines, which will ultimately allow for 
the service of equivalent to a population of over 1,000,000, 
and it. is estimated that when completed they .will carry 
411,000,000 passengers per annum. Full details are given of 
the proposed new lines, together with a map showing the 
districts which will be served. This is an important project 
and should represent a very large amount of work for English 
traction engineers.—~—It is proposed to harness the Buffalo 
River in order to provide cheaper hydro-electric energy for 
the Mount Buffalo Chalet and the residents of the Ovens 
Valley. It is expected that the matter will be referred to the 
Commission by the Ministry, after which steps will be taken 
to detail a survey party to make the necessary investigations, 
——A new plant for light and power is to be put down аё 
Swan Hill on the Murray in Victoria. This is necessitated by 
ihe demand for additional current.  Fairbanks-Morse plant 15 


to be installed, and this will represent a change over from 
suction gas to oil engines. 
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CO-OPERATION BETWEEN ARCHITECT AND 
ILLUMINATING ENGINEER. 


A WorTHY ‘RESULT. 


Although when designing new buildings architects 
pay a great deal of attention to the problem of day- 
light lighting, it is unfortunately somewhat rare for the 
equally or more important question of artificial light- 
ing to be dealt with as an integral part of the building. 

А. recent example of a lighting scheme planned in 
conjunction with the design of the building and repre- 
senting a breakaway from conventional methods is to 
be found in Messrs. Austin Reed's new premises in 
Leeds. Some particulars of the way in which the 
problem has been tackled should, therefore, prove of 
interest and importance. In the first place, the main 
showrooms on the ground and first floors are lighted 
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X-ray reflectors and three Mazda  gasfiled lamps. 
The pedestals were designed by the architects to har- 
monise with the panelling and other woodwork. These 
main units are supplemented by X-ray reflectors con- 
cealed in the tops of shelves and similar fixtures. 

The illumination is well diffused throughout the 
showroom, and from the decorative and architectural 
point of view the advantage of keeping the ceiling clear 
of suspended fittings in a room of this kind is obvious. 

In the ready-made clothing department, Fig. 2, the 
light sources are not merely invisible but are external 
to the room. This department is on the top floor and 
has a frosted glass roof which provides natural lightiny 
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during the day. Above this glass roof are fixed a 
number of X-ray reflectors containing high-powered 
Mazda gasfilled lamps, and the light from the lamps 
is reflected downward through. the glass. 

The interior, shown in Fig. 3, is lighted by pedestal 
and “ fixture-top > units as in Fig. 1, but only a portion 
of one of the pedestals is visible. 

An interesting feature is the lighting of the shovy- 
cases seen on the right. X-ray *' Е ” reflector 
units containing Mazda Nz po Bulb lamps. fixed along 
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on the indirect system, the reflectors being concealed in 
the tops of ornamental wood pedestals about 7 ft. 6 in. 
high, standing in the middle of the floor. Fig.: 1 
illustrates one of the showrooms. -The main illumina- 
tion is provided by two pedestals, each fitted with three 


Fic. 3. 
the top front edge of the showcase, being used. The 
light is thrown down and back on to the display, ana 
the lamps are concealed by the opaque reflectors. Th‘s 
system of lighting is entirely successful, and the 


as of a miniature theatre 


localised brilliance stage— 
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lends enchantment to the display which will lure money 
out of many a tightly-buttoned pocket, 

The windows are lighted in the same way as the 
Showcases, but with larger 1еЙесёогѕ and lamps. The 
X-ray units are fixed along the top front edge of the 
window and are concealed by a narrow curtain. 

Fig. 4 illustrates very effectively the brilliant stage- 
like illumination of the window. For permission to 
reproduce it, as well as the other three illustrations, we 
are indebted to the proprietors of the Architect. ‘The 
same picture also shows how the name at the top of 
the building: is lighted. 
jectors equipped with Mazda gasfilled lamps are fixed 
to the top of the canopy, and the four beams are con 
centrated upon the words ‘‘ Austin Reed." With more 
projectors апа a different arrangement it would have 
been equally easy to light the entire facade, but in this 
case it was only desired to light the name. 
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The projectors are weatherproof and universaliy 
adjustable, and are equipped with powerful reflectors. 
Practically they are miniature naval searchlig‘its 
adapted to the pacific needs of commercial illumination, 

All the photographs here reproduced were taken by 
the unaided light of the Mazda lamps installed in the 
various departments. Moreover, they were all taken 
with exposures ranging from three to four minutes, 

From the foregoing it will be appreciated that this 
installation well illustrates the advantages of co-opeza- 
tion between architect and illuminating engineer in the 
early stages of design. In this case the architec:s— 
Messrs. "Westwood and  Emberton—discussed the 
question at the very beginning of operations with the 
illumination engineer of The British Thomson-Houston 
Co., Ltd., of 77, Upper Thames Street, London, E.C. 4, 
and City Square, Leeds. Between them they deciced 
upon the scheme just outlined, which is a most satis- 
factory one to all concerned. The lamps, reflector: 
and cther lighting equipment were supplied by tae 
B.T.-H. Co., who designed and manufactured most of 
the material employed. Messrs. Westwood anc 
Emberton deserve a great deal of credit for their enter- 
prise. and ingenuity in applying and adapting this 
material to the special requirements of the new build 
ing and for their own very 'excellent ideas on the 
subject of artificial lighting. ` 
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Еог Sale.—An advertiser has for sale two new petrol-paraffin 
generating sets. For full particulars see a small advertisement. 


Four B.T.-H. Floodlight Pro- 


SUITABLE TRAINING IN 
ENGINEERING. 


NEED FOR 
ILLUMINATING 


THE 


At the last meeting of the IHluminating Engineering 
Society on January 16, a paper on the above subject 
was read by Mr. C. E. Greenslade and Mr. J. E. S. 
White. The authors, in the introductory part of the 
paper, referred to the inaugural address of Professor 
Silvanus P. Thompson before the Society in 1909, 
when he had given an admirable exposition of its 
educational aims. | Nowadays everyone is interested 
in illumination, so that education should embrace 
all sections of the community. Discussion before joint 
meetings with other bodies had proved valuable. It 
would also be useful if occasional lectures before 
bodies concerned with special aspects of lightine could 
be arranged. Apart from this it should be possible to 
arrange interesting popular iectures for the generai 
public. 

At the commencement of the educational ladder 
illumination should also receive attention. The experi- 
ence of the *Safety First " movement had shown how 
valuable results accrued from judicious propaganda in 
schools, and it would have a great influence on the 
future of 3llumination if simple lectures could be given 
to children, so that they grew up with an appreciation 
of the advantages of good lighting in their own homes, 
and in the occupations they afterwards pursued. 

The authors subsequently discussed in some complete- 
ness the arrangement of courses dealing with illumina- 
tion in technical colleges and polytechnics. There were 
two possibilities. One might arrange special courses 
of lectures, at which both students and outsiders could 
be present; or one might ensure that illumination was 
adequately treated in the courses attached to electrical 
engineering and other departments. In some cases the 
syllabus needed to be brought more up to date, and 
attention should be devoted to practical applications of 
light, rather than to lamp manufacture, with which few 
students would be afterwards concerned. Every effort 
should be made to make the lectures attractive by good 
lantern slides and experiments. In laboratory work 
too much time should not be spent on laborious calcula- 
tions; illumination photometry was now a simple pro- 
;cess with which useful data could quickly be ob- 
tained. There seemed to be a need for a suitable text- 
book for students, and it would be helpful if the Society 
could prepare a typical series of lantern slides for loan 
to teachers. 

The paper was concluded by a series of queries, which 
formed the basis of an, interesting discussion. Dr. 
F. T. Chapman, of the Board of Education, gave a 
sympathetic recepfion to the suggestions made, and 
agreed that illumination needed to be treated more ade- 
quately than at present. Others associated with 
technical colleges also favoured the idea of modifying 
existing courses to deal more effectively with lighting; 
there was an impression that the time was not yet ripe 
for a complete Illuminating Engineering Department 
at colleges, though post-graduate courses might be 
arranged. Miss Squire, who is associated with the 
Factory Department at the Home Office, made a very 
useful contribution to the discussion, pointing out the 
great need for instruction in illumination amongst 
managers of factories and workers in connection with 
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industrial lighting. Mr. L. Gaster recalled that in 
1912 useful sets of lectures had been arranged, with 
the co-operation of the L.C.C., at a number of technical 
institutions in London. More elaborate courses had 
been devised at various colleges in the United States, 
under the supervision of the I!luminating Engineering 
Society in that country. He also mentioned that the 
society had addressed a series of queries to a number 
of colleges prior to the meeting, and the offer of co- 
operation on the part of the society had been sym- 
pathetically received. The matter would be followed up 
and it was proposed to appoint a joint committee to 
deal with details. 

In conclusion it was announced that the next meeting 
would be held on February 20, when a paper on “The 
Projection of Light " would be read by Mr. W. J. 
Jones and Mr. E. A. Marx, jr. j ` 


A NEW INDUCTION FURNACE. 


The simplest form of induction furnace, as shown in 
Fig. r, reproduced from the General Electric Review, 
consists of an annular channel-shaped crucible holding 
the charge of metal, the charge itself forming the 
secondary of a static transformer. A primary winding, 
shown diagrammatically in section over the horizontal 
ring crucible in Fig. r, interlinks magnetically with a 
laminated iron core which embraces the secondary as 
shown. When alternating current is passed through the 
primary winding, a heavy current is induced in the metal 
in the crucible, and the heat developed by this current 
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melts the charge. In theory nothing could be simpler 
or more effective, the heat being developed in the body 
of the charge itself. Unfortunately, the high leakage 
reactance of the transformer and the low resistance of 
the single-turn secondary result in very low power 
factor and make it difficult to get a large amount of 
power into the furnace. The difficuity is greater the 
higher the conductivity of the metal which it is desired 
to melt, and it is impossible satisfactorily to melt brass 
or copper in the ordinary induction furnace because the 
magnetic field surrounding the secondary becomes so 
powerful that it periodically breaks the continuity of the 
molten metal in the furnace channel. : 
These difficulties and disadvantages are, it is claimed, 
eliminated by the new furnace shown diagrammatically 
in Fig. 2. From this diagram, which shows two vertical 
sections in planes at right angles, it will be seen that the 
main body of the charge is in a pot (1) below which is 
the cylindrical annular chamber (2), wherein heat is 


developed by induction as in the earlier type of furnace. 
The primary winding is shown at (4) and the laminated 
iron core at (5). The refractory lining (6) is surrounded 
by heat-lagging material (7). Тһе charging door (8) 
is opposite the pouring spout (9), and the whole furnace 
represents a sound engineering construction which, 
as shown below, has important advantages in point of 
efficient operation. 

Electrically the secondary circuit is completed in the 
channel (2) without entering the main body of the 
charge, but the hot metal in (2) is made to circulate 
into the main charge (which it heats by conduction) 
by electro-magnetic action. It will be seen that the 
primary winding (4) is displaced axially with regard 
to the secondary (2), hence the clectro-magnetic 
repulsion between the primary and secondary (which 
exists in all transformers) is greater at one end than 
at the other, in the right hand diagram, Fig. 2. 
As a consequnce the molten metal in (2) is driven 
up one of the ducts (3) into the melting pot, and cooler 
metal is drawn down the other duct (3) at the other 
end of the pot, as shown by the arrows. The flange- 
like enlargements at each end of (2) help to distribute 
and collect the metal at the ends of the melting 
chamber. Through the melting chamber itself the flow 
is axial, and the rate of circulation can be instantly 
increased or decreased by varying the axial position of 
the primary winding. 

Interruption of the molten metal in the secondary 
is impossible in this furnace because there is a good 
head of metal above the chamber (2) ; also, the passages 
of the latter are submerged, hence atmospheric pressure 
also acts to keep the metal continuous (if the metal 
were interrupted there would be a vacuum in the space 
formed). The automatic circulation of the metal main- 
tains nearly uniform temperature throughout the bath, 
and the application of heat from the bottom promotes 
rapid melting. Though the point is not mentioned :n 
the description before us, it is presumably desirable 
to operate the furnace continuously and to leave in 
the furnace, when pouring, sufficient metal to fill the 
chamber (2) and cover the ducts (3). The primary 
winding is obviously not exposed to the risks, thermal 
and mechanical, which it experiences in the earlier 
type of furnace, and the relatively small leakage in 
the transformer system as now arranged conduces to 
high power factor. 

Copper and other high conductivity metals can be 
melted without difficulty in the new furnace, thanks to 
the impossibility of interrupting the molten metal. It 
is claimed that the power factor, even with such 
metals, approximates to that of an induction. motor. 
In conclusion, it may be noted that the linings for the 
new furnace can be '' ready made,” and are thus more 
durable, cheaper, and more rapidly renewed than the 
rammed lining required by the ordinary induction 
furnace. 
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“Modern Wireless."—Congratulations to our friends, the 
Radio Press, Ltd., of Devereux Court, on No. т of this splendid 
new journal. It is published at 1s. monthly, and the issue 
before us is fuil of interesting matter from cover to cover. 
There are all sorts of articles in it on wireless subjects, both 
theoretical and practical, and they include contributions from 
such leading authorities as Sir Oliver Lodge, F.R.S., Mr. E. Н. 
Shaughnessy, O.B.E., Mr. P. R. Coursey, Lieut.-Colonel 
Crawley. ete. It will appeal to all readers who have taken up 
* wireless." 
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Correspondence. 


CAN ANYONE EXPLAIN? 


To the Editor of ELECTRICITY. 

SIR,—ln reference to the inquiry by your corre- 
spondent ** Cine-Car’’ as to the reason why the wheels 
of vehicles appear to rotate backwards when seen on 
ihe cinema screen, the effect is psychological on the 
part of the observer, and may be thus explained. 
Imagine a clock face with the spokes of a wheel, one 
pointing to each hour. Remember that the film pic- 
ture is composed of a series of successive images. 

Assume that the next image to that at which a 
spoke points to each hour figure occurs when. each 
spoke has advanced clockwise one-quarter of the space 
between successive hours, and similarly for each suc- 
ceeding image. The psychological effect will be of the 
spoke moving clockwise. 

But if the spoke had advanced clockwise by the 
time of the next image three-quarters of the space 
between successive hours, each spoke will have the 
appearance of having moved a quarter of the space 
counter-clockwise. This will occur for succeeding 
images, and the spoke rotation will, as a whole, appear 
to be counter-clockwise. 

The mind, in fact, interprets the movement as having 
taken place in that direction which gives the smallest 
interval from the last position. 


LLEWELYN iB. ATKINSON. 


BREAKDOWNS IN PUBLIC ELECTRICITY 
SUPPL Ya 
To the Editor of ELECTRICITY. 


Sir,—I am very interested in the record of break- 
downs in public electricity supply recorded in ‘‘ Current 
Topics ” of the 2nd inst. 

With regard to the recent breakdown at Barrow, this 
was not due, as inferred in your notes, to a mouse 
having access to an E.H.T. switchbox on the E.H.T. 
distribution network. The rodent obtained access to 
the E.H.T. machine panel controlling a r,ooo kw. 
rotary converter at the generating station, and as 
there was only one 3,000 kw. turbo generator running 
on load at the time the resulting short circuit across 
the machine bars caused a total shut down of supply. 

Every precaution had been taken with regard to the 
sealing up of cable ducts to prevent the access of 
vermin to this chaniber, and the only possible way in 
which the mouse could have entered the switch chamber 
was through a slot in a concrete slab through which 
passed the switch connecting rod to the low tension 
control switchboard in the room overhead. 

It would appear, therefore, that the trouble was due 
to faulty design of the switchgear, and the only way 
to prevent it would have been to provide a sliding 
cover plate to cover the slot in the dividing slab. 

It is interesting to note that the connecting’ switch 
rod passes through the slot at an angle and has a slight 
radial movement. The only way, therefore, to over- 
come the difficulty is the one I have already indicated, 
and this precaution has been taken to prevent similar 
accidents in future. 

. The remarkable part about the accident is the 
extremely limited space through which the mouse 
obtained access to the chamber, and it points to the 


FEBRUARY 9, 1923._ 


necessity of designing the E.H.T. switchgear in such 
a way that all vents and apertures are guarded either 
by sliding cover plates or similar means to prevent 
access of vermin. 

I feel sure that the above information will be of 
interest to your readers and will act as a warning: to 
others to take preventative measures against similar 
accidents occurring in the future. 

Yours faithfully, 
Т E HESLOR; 
Distribution Engineer. 
Electricity Works, Barrow-in-Furness. 
February 2, 1923. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


At the informal meeting of the I.E.E. on Monday, 


January 22, Mr. A. B. Eason was in the chair, when. 


t : T ND. 
Mr. A. G. Warren opened a discussion on “Insulators 


and Insulating Materials.” } 
Mr. Warren's remarks were mainly concerned with 


| materials in their relation to the stresses E.H.T. and 


'the new radio frequencies. 
| a few recorded American opinions, there was very little 


He stated that, except for 


written matter on the subject, and one had conse 
quently to grope and experiment for oneself, while the 
problem was complicated by the small units involved. 

After describing verbally and with diagrams the 
operations of electrical leakage, he asserted the needs 
of the ideal dielectric, and appealed for research into 
its production. 

Mr. C. С. Paterson said, in regard to the data for 
temperature and time under test, the Electrical 
Research Association had got out a tentative specifica- 
tion that the manufacturers and users might co-operate 
on and try out for results. 

Mr. H. M. Sayers reminded the meeting of the work 
of Mr. G. L. Addenbrooke on the subject, and he 
strongly supported the appeal for further research. He 
asked the meeting to imagine the enormous boon to 
the industry if there could be produced a dielectric with 
the mechanical properties of lead, or if, for instance, 
we could only have mica in solid lumps instead of in 
laminations. 

Mr. P. Dunsheath boldly assailed the stress hypo- 
thesis, using the analogy of the football crowd surging 
out of a gate, the greatest compression being at the 
base of the scrum. He thought the whole point was 
concerned with the generation -of heat, and its 

issipation. 

к A. C. Collins, W. S. Flight, A. Monkhouse, 

E. W. Moss, Dr. E. Н: Rayner, W. E. Rogers, A. 

Rosen, and A. C. Warren also spoke. 
Mr. Eason reminded the meeting of the smoking 


concert of the Informal Section to be held at the 


Engineers’ Club on Monday, February 26. 


“Electrical Circuits and Connections. "— This book by W. R.. 


Bowker is a comprehensive treatise on direct, alternating, poly. 


phase and hydro-electrical engineering circuits, and as such. 


it will appeal to a large number of readers who are directly 


interested in the heavier branches of electrical installation work : 


It contains a wealth of diagrams and has only just been 
published. The price is 155. 6d. net, post free, from ELECTRICITY 
Office. 


| 
4 
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Current Topics. 


Reverting to the subject of some eidtorial notes of 
mine a fortnight since, the danger to life and health 
caused by the presence of an exces- 
The Gas Peril. sive percentage of poisonous carbon 
monoxide in admixture with the coal 
gas supplied to the public for lighting, heating and 
cooking still continues, and almost daily fatalities are 
reported, directly attributable to this condition. In the 
circumstances, the apparent apathy of the gas supply 
interests is the more extraordinary. Coroners 
generally, in the districts affected, have been most 
cutspoken on the subject, and deserve every credit for 
their well-intentioned efforts on behalf of the public. 
The City of London Coroner, Dr. F. |. Waldo, J.P., 
formerly a Medical Officer of Health, and with 21 
years’ experience of sudden deaths from various 
causes, commented very strongly on the carbon 
monoxide danger in an address to the jury at a recent 
inquest on the bodies of two men who fell victimis to 
this gas 
As Dr. Waldo explained, poisoning by coal gas was 
due chiefly, if not entirely, to.the deadly carbon 
monoxide naturally contained in it, supplemented by 
an addition of this gas to the “© straight °” gas, which 
itself contained a variable amount—from 4 to 8 per 
cent.—before the admixture. For reasons of economy 
the total percentage has been raised, during the past 
twenty years or more, to 15 per cent. and over of 
carbon monoxide content, a far more dangerous mix- 
ture than formerly. One-half per cent. of carbon 
monoxide would cause death, and even one-tenth per 
cent. was injurious. Furthermore, it was a cumulative, 
insidious, chronic, slow poison. Coal gas is ordinarily 
recognisable by its peculiar odour, due to the presence 
of traces of sulphide of carbon. Experiment, however, 
had shown that coal gas, after slowly percolating 
through some six or seven feet of earth might become 
almost odourless, while at the same time gaining an 
increased percentage of carbon monoxide, and becom- 
ing in consequence the more deadly. This probably 
accounts for those deaths from gas poisoning where 
gas was not actually laid on to the house, and indicates 
the further risks attendant upon leakages due to frac- 
tured mains laid under streets subject to very heavv 
traffic. 1 


The City of London Coroner is particularly qualified 
fo speak with authority on this subject, having himself 
nearly fallen a victim to gas poisoning at the South- 
wark Coroner's Court some four years ago. At that 


Tuesday morning, , 
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time the Court was heated by four flueless gas stoves, 
or radiators, and, experiencing ill-effects alter occupy- 
ing the Court with these radiators in service, Dr. 
Waldo ordered a full chemical examination of the atmo- 
sphere, the result being that carbon monoxide was 
found to be present in considerable quantity, together 
wtih fumes of carbonic acid, sulphur, and abundant 
injurious watery vapour. As an outcome the gas stoves 
were immediately removed and replaced by three elec- 
tric radiators, since which time no evil results have 
been recorded. The moral of this should not be lost 
upon our friemds of the gas world, and it is full time 
they set their house in order. Meanwhile the obvious 
and safest course to adopt wherever there is any doubt 
as to the healthy character of the local gas supply, is 
to take the earliest opportunity to substitute electricity 
for lighting, heating, cooking, and even power if need 
be. Not only is one's health safeguarded, but there 
are the additional advantages of convénience, cleanli- 
ness, labour-saving, greater certainty in cooking, and 
absence of smoke or soot. 


Well-considered propaganda aimed at advertising or 
popularising a service or product 1s always to be com- 
mended, and the E.D.A. is well to 
the fore in preaching the gospel of 
electricity supply service itself, as 
well as encouraging others tc assist 
in the good work. There has recently appeared in cer- 
tain organs of the Press, however, what purports to be 
a disinterested panegyric on. electricity; but which is 
really a veiled allusion to a certain wiring system. To 
tickle the popular palate, the article is entitled 
Electrical Flames of Passion, and proceeds to set out 
in typical journalese the dangers of short circuits in 
electrical wiring. We all know and recognise the risks 
of electricity supply, and they are most ably provided 
for in the excellent Rules and Regulations controlling 
the supply of electricity to any household or premises. 
These rules provide for an ample margin of safety, and 
are to all practical intents and purposes fool-proof; to 
applv ill-considered propaganda of the character above 
referred to with the cbject of exploiting a special wiring 
system, however meritorious in itself, is the more to be 
deprecated. 


(IM)—Propa- 
ganda. 


It is with sincere regret that I learn of the eleventh 
hour breakdown in the negotiations for amalgamation 
of the Industrial League and Council 
and the National Alliance of Em- 
ployers and Employed. Both bodies 
have most interests in common, and a great deal might 
have been accomplished by such an amalgamation of 
membership and unity of effort. Negotiations, begun 
in October, found representative members of both 
bodies favourable to amalgamation, and a Joint Com- 
mittee was appointed, and met to consider the proposal 
in detail in November. As a result, seven resolutions 
were passed recommending consummation of the pro- 
posed alliance, and a letter embodying these was 
addressed to the General Secretaries of the two bodies. 
Subsequently the findings of the Joint Committee were 
adopted at a general meeting of the Industrial League 
and Council. At a subsequent meeting of the Joint 
Committee in January, however, a split occurred over 
the preposed constitution of the Joint General Council 
and Executive Committee, and thus we have two excel- 


Alas and Alack. 


lent. organisations, with common interests and aims, 


working independently, and consequently inefiiciently,, 
cach along lines. of its own, a fact which is to һе 


deplored. 


A correspondent in a Liverpool paper draws atten- 


tion to a curious retention of the old-fashioned lamp- 
lighter system in connection with 
modern electric street lamps in one 
of the new Corporation suburbs. It 
seems that ‘although the Corpora- 
tion have somewhat grudgingly substituted electricity 
for gas in the lighting of the streets intersecting this 
new area, they have salved the municipal conscience by 
adopting individual switches at each standard, which 
have to be turned on and off by a man going the rounds 
in the old-fashioned way at the hours of darkness and 
dawn respectively. This is the more extraordinary, in 
that the Corporation have emulated the advantages of 
electricity for public lighting in regard to remote con- 
trol of large numbers of lamps in connection with their 
street gas lamps, which are now extensively equipped 
with clockwork gas-cocks and by-passes, thus dispens- 
ing with the services of a gas-lighter. Was it Nemesis 
or coincidence that a Corporation electric tram-car very 
nearly demolished the mayoral coach the сег day, 
especially in view of the fact that it was occupied by 
his lordship at the time, and that he is moreover a 
prominent member of the Electricity Committee ? 


Behind the 
Times, 


The discussion on this subject before the Illuminating 
Engineering Society on January 16 recalls the admir- 


able work of its first President, 
Training in — Frof. S. P. Thompson, in conveying 


Illuminating 
Engineering. 


scientific truths to the general public. 
How aptly he would have dealt with 
tne subject under discussion, and how 
useful his influence would have proved in bringing 
the need for instruction in the correct principles -of 
lighting before educational authorities! Mr. Green- 
slade and Mr. White, who read the opening papers, 
referred to Professor Thompson's views, expressed in 
his inaugural address before the society in 1909. Since 
that date the society has carried many of his con- 
ceptions into practice, and it was recalled that in 1912 
several courses on illumination were arranged at 
technical institutes in London. 


The present moment is an opportune one to raise the 
question again. At some institutions lighting is dealt 
with in existing courses, but the subject-matter requires 
to be brought up to date. In others there is room for 
special sets of lectures. In either case the guidance 
of the society should prove helpful. There is now 


available incomparably more information on illumina- 
tion than when the society was started, and there are' 


also a number of suitable lecturers available. 


_I was particularly struck by the suggestion that some 
simple hints on lighting might be gtven to children in 
schools. In this, as in other directions, we must look 
to the next generation to carry on the good work. It 
would méan a great deal to the future of lighting if 
"children could grow up with an appreciation of the 
benefits. of .good illumination, equal in importance to 
such matters as cleanliness and hygiene. Occasional 
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them to bring the matter before the children, and this 
seems a judicious way of dealing) with, the matter. 


Now that listening-in by wireless has caught the 
and. threatens to become increasingly 
popular, both the theatres and ‘the 
old-established Electrophone service 
аге feeling a draught, and wondering 
how the ability to sit at home by the 
fireside and listen tio their singers and 
comedians is going to affect box-office receipts. Per- 
sonally, I don't think the advent and growth of broad- 
casting will make a ha'porth of difference to either of 
these interests. There is a vast difference between 
hearing vocal and sentimental music. at second hand 
and by artificial means to hearing it at first hand, and 
concurrently witnessing the facial, expressions and 
gesticulations of the artistes. It is not even compar- 
able with the cinema, where one sees a play without 
hearing the actual voices of the actors and actresses. 
Neither is the real thing, and, despite broadcasting, 
which nevertheless has a tremendous vogue, theatrical 
managers will still have their ‘‘ public "" who are not | 
content with less than actual attendance at the seat of 
production. In any event, the available theatre accom- 
modation to-day in London, and most large provincial 
cities and towns, is wholly insufficient to afford the 
would-be theatre-goers that comfort without which a 
play is not really enjoyable, and broadcasting affords 
a convenient outlet or overflow meeting facility for the 
disappointed majority, who wilt not queue up and risk 
pneumonia for even the most popular play of the 
moment. ELEKTRON. 


public taste; 


Vested 
Interests and 


lectures to teachers in elementary schools would enable 
Broadcasting. 


THE REVIVAL IN TRADE. 

There is now every indication that the great “slump ” 
in trade is a thing of the past, апа only hard work on 
efficient lines is necessary to bring the country's trade 
back to prosperity. The present is an opportune time, 
therefore, for the publication of such a complete guide 
to business as Business Building, from a perusal of 
Part I., appears to be. The publishers are Pitmans, 
and the werk. 15 to be completed in 26 fortnightly parts 
at 15. each. Intended in particular for the ** small 
man," be he manufacturer, wholesaler, or retailer, it is 
in no respect dry and technical, but a really interesting 
and practical treatment of the trader’s peculiar problems | 
and difficulties, showing how they may be mastered, 
avoiding mere theorising, but plainly setting forth | 
directions for the practice ef the most modern methods 
as they are followed in every conspicuously successful 
business. Part I. contains, besides a valuable intro- 
ductery section, contributions by Dr. R. W. Holland, 
O.B.E., M.A., ‘M.Sc, on Business: Premises; J. S3 
Dow! on The Lighting of Shops, Offices, Warehouses 
and Factories; and John D. Troup, M.I.Mech.E., on 
Industrial Heating and Ventilation. The sections are 
well-written and fully illustrated, and the publication is 
really a necessity to the small trader who has. a desire 
to place his business in the front rank. i 


The Motor Shipbuilding Trade.— According to the current issue | 
of The Motor Ship, during the last month orders for eight large 
motor vessels were. placed, and five of these are to be built 
in British yards. One British firm alone has motor Ships, 
built or on order, totalling 100,000 tons deadweight, | 
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\ Questions and Answers by Practical Men. 


; RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technicae 
‚problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspon 

dents” or replies will be invited from our readers. One shilling will be paid for 
‘the question which we select for competitive replies in this column. 
- ANSWERS: A fee of 105. will be paid for the answer which we consider shows 
| the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
‘importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
| the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 
. Write on one side of the paper only, and if diagrams are sent, draw them on а 
| separate sheet of paper attached to the manuscript. Competitors may adopt а ` nom 
‚ de plume," but, both inthe case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good fatth No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final, 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
| six Сион who win the first от second prize the most times during the next twelve 
|! months. 
| The words “ Questions and Answers" or“ Q” and “A” should be placed at 
| the top left-hand corner of all letters intended for this column, 


| Question No. 153. 
| Is the old Marconi coherer suitable for wireless tele- 
phony receiving sets? Is so, how сап I adapt it for 
E purpose ?—-'* В.В.” 
| Question No. 154. 
| I have a new accumulator enclosed in a celluloid case. 
Its capacity is 50 ampere hours. І notice that sul- 
phating has commenced to take place, not on the 
plates, but on the bars which hold the plates together. 
|Is this injurious? If so, how can I prevent it? 
Sis — Jg 
(Replies to Questions 153 and 154 must be received 
not later than February 10, 1923.) 


Answers to Questions. 


REPLIES TO QuEsTION No. 149. 

The second prize (5s.) has been awarded to “ L. R.” 
for the following reply :— 

The effect of short-circuitine& or of open-circuiting 
one of the three phases of a three-phase induction 
motor depends largely on the particular characteristics 
of the machine, and also on the protective devices that 
may be used in conjunction with it. What is likely 
|to happen can best be examined by consideration of 
|the first principles of induction motors. A three-phase 
| motor is a machine for providing uniform rotary motion 
тот three series of periodic impulses. It may well be 
|likened to a three-crank engine. Electrically an induc- 
[tion motor is practically a transformer; and especially 
lat the instant of starting, transformer rules apply. 
(Currents are supplied to the primary or stator windings, 
[апа induce currents in the rotor, which acts as a 
|secondary. At any moment the ampere turns in the 
[secondary or rotor are nearly equal and opposite in 
|phase to the primary or stator ampere turns. They 
[would be strictly equal and opposite were it nor for 
two considerations, the magnetising component of 
current in the primary and the presence of magnetic 
|dispersion. It is, therefore, clear that one cannot 
predict what will happen in one machine from. con- 
siderations of what has happened in others, pecause 
ће characteristics of the machines are not necessarily 
| alike. 1 
. As a result of the interplay cf the three currents 
1а спе three phases of the stator, there is generated 
а progressive, multi-polar field, the lines of which 
travel around at a high speed. 
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If now the machine is at rest and one of the phases 
interrupted, it is analogous to a three-crank engine 
with one connecting rod broken. There will be re- 
maining two series of impulses not in. phase, and 
these are sufficient to produce a shifting field, and 
therefore in most cases to cause rotation of the rotor. 
In the case of single-phase induction motors, a two- 
phase starter is often employed, but the windings are 
arranged in a manner different from a three-phase 
motor, so a single-phase motor with split-phase starter 
is not exactly the same as a three-phase motor with 
an interrupted phase. If the machine does siart, it 
will continue to run, but not with a full power. If 
one of the phases be short-circuited, then, as regards 
starting, one stili has the rotary effect of the other 
two phases; but it is necessary to take into considera- 
tion whether the protective devices will not entirely 
cut out the motor owing to the high current taken by 
the short-circuit, or whether the reaction will overpower 
the effect of the other phases. This largely depends 
on the particular motor and the particular protective 
devices used. No machine could run satisfactorily 
under these conditions. 

If the break of the phase occurred when the machine 
is running, it would continue to run; but if a short- 
circuit occur on one phase when the machirz fs 
running, if the motor is properly protected the cut-outs 
will operate and the machine be brought to rest. 

A classic paper on the rotary field produced by two 
oscillating fields gives a considerable amount of in- 
formation which underlies induction motor principles, 
namely, “Electromagnetic Rotations,” by Prof. Ferraris, 
Boletino Academica de Torino, 1887 to 1888.—'' L. R.” 


NorE.—The replies to this question were so good 
that cur Competition Editor had considerable difficulty 
in awarding the prizes. Under these circumstances, 
we have awarded two second prizes of ss. This, the 
second ss:, has been awarded to “ W. С. White" 
for the following reply :— 

The behaviour of an induction motor under con- 
ditions specified in problem will depend on whether 
the stator ıs. connected in star or in mesh, so we will 
consider the following cases in order :— 

(a) One phase short-circuited; stator in star. 

(b) One phase short-circuited ; stator in mesh. 

(c) One phase interrupted; stator in star. 

(d) One phase interrupted; stator in mesh. 


(a) This will be equivalent to an open-delta method 
of connection. A rotating field will be produced, which 
will not be uniform in magnitude. Consequently, the 
machine will start up. But the whole of the line 
voltage will now be across each of two phases, and 
the e.m.f. induced must be such as to practically 
neutralise this applied voltage. The new value of the 
e.m.f. induced will, therefore, be approximately 1.73 * 
previous value, and since the frequency and number 
of conductors remain constant, there must be an 
increase of flux in this ratio, Assuming". no saturation 
occurs, this will increase the magnetising current in 
same ratio. But in all probability there will be 
considerable saturation, and the magnetising current 
required to. produce 1.75 X -original flux may be a 
iremendous amount. The effect of the current in the 
short-circuited phase will tend to produce demagnetisa- 
tion (since it is procuced by a counter e.m.f.), and this. 
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again, will increase the magnetising current required. 
If this fault occurs when machine is working, the 
same conditions will apply. 

(b) This would be a dead short-circuit across the 
mains, and would consequently. blow  fuses. The 
machine would not start up, therefore. If this fault 
develops when running, the fuses would blow and motor 
stop. If one fuse only blew, the machine would con- 
tinue running as a single- -phase motor. 

(c) In this case there would be two phases in series 
across the line, and machine would therefore operate 
as a single-phase motor. Such motors are not self- 
starting, but will continue running if started in either 


direction. Should this occur when working, the 
machine will, of course, continue to run. 
(d) This would be very similar to case (a), namely, 


open-delta method of connection, and machine would 
start up without the excess cf current which would 
be experienced in (a), because the phases in this case 
are designed to operate at the line voltage. 

The output of machine would be reduced to .58 of 
its original value on account of the limitations imposed 
by max. phase current.—W. G. WHITE. 


THE AUTOMATIC DIRECTOR IN STROWGER 
METROPOLITAN TELEPHONE SYSTEMS. 


Through the joint efforts of the research and develop- 
ment staffs of Automatic Electric Company of Chicago, 
and the Automatic Telephone Manufacturing Co., 
Ltd., of Liverpool, a new unit of automatic equipment, 
known as the director, is now! available. The director, 
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an assembly which consists of several pieces of standard 
Sfrowger apparatus, provides features which are some- 
times very desirable in large and complex metropolitan 
exchange areas. 

For economic and engineering reasons, the applica- 
tion of automatic operation to large metropolitan areas 
invariably involves a transition period, which may 
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extend over several years. During this period it is 
necessary to provide means for handling four general 
classes of calls, 2.е., manual to manual, manual to 
automatic, automatic to manual, and automatic to 
automatic. 


OPERATOR 
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The director unit has distinct spheres of usefulness 
in increasing the flexibil'ty and efficiency of operation 
in all four of these classes, and a brief description of 
its application in the last-named class (full automatic) 
should give an adeauate idea of its adaptability. 

In large metropolitan areas it seems desirable to 
identify each subscriber's station by means of an office 
name and four digits. To dial the desired station, it is 
the plan to ‘‘ spell ” the first two or three letters of the 
office name by successive turns of the dial, which 
© spelling" would be followed by the four significant 
digits of the called station's designation. It 15 
apparent, therefore, that the dial must be marked with 
letters in addition to the digits. 
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oe arrangements of dial lettering are shown in 
Figs. т and 2. Fig. 1 shows an arrangement that has 
been in use for some little time. With either plan, it 
takes the subscriber somewhat longer to locate letters 
than to locate numerals, but there seems to be no such 
difference in finding time between the two forms of 
lettering. 


| comes this difficulty. 
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So far, the use of the plan in Fig. т has demon- 
strated that while the spelling scheme is feasible, great 
care must be exercised in the selection of office names 
to avoid the possibility of confusion resulting from the 
subscribers’ lack of familiarity with the spelling of amy 
of the office names chosen. 

It has also been demonstrated that many subscribers 
do not differentiate between the letter ‘І (corre- 
sponding to the numeral 4 in Fig. 1) and the numerai 
“1°: or between the letter ** О” (corresponding to 
the numera] 6 in Fig. r) and the numeral *o." This 
difficulty is accentuated by a practice, common to cities 
where arrangements are made for automatic numbe;- 
ing, of prefixing o's to the one, two and three digit 
numbers (all subscribers’ numbers must have four 
digits), and instructing the manual subscribers as 
follows: “For Monroe 0032, ask operator for Monroe 
oh-oh-three-two,” instead of ‘‘ naught-naught-three- 
two." Under such circumstances it is inconsistent to 
expect such subscribers, when they use the dial, to 
differentiate properly. 

The arrangement of letters shown in Fig. 2 over- 
It will be seen that, in this case, 
the subscriber need not differentiate. 

In metropolitan areas it is sometimes desirable te 


| retain certain existing office names that have some 


| 


geographic or historic significance. In order that this 
may be done without regard to the established trunk 
routes, it Is necessary to dissociate the numbering 
scheme and the trunking scheme. 

This can be accomplished by means of the director, 
since arrangements are provided to register the 
impulses corresponding to the two or three letters of 
the office name, together with the insignificant digits 
of the call number, and to send out other impulses of 
such number and combination as are required to direct 
the call, link by link, over the proper trunk routes, 
to the terminating office; and there to operate the 
selectors and connectors as required to establish con- 
nection with the number dialed. 

The director is attached to the circuit only during 
the setting up of the connection. When the connection 


has been established the director is cut out of the cir- 
cuit, leaving only the equipment in circuit that is in 
circuit in standard Strowger exchanges. 

The director equipment can be added to existing 
two-wire Strowger installations of the later types any 
time it may become desirable to dissociate the 
numbering scheme from the trunking scheme. 


‘DIRECTOR FUNCTIONS. 

The director-equipped Strowger metropolitan system 
(see Fig. 3) consists of primary and secondary line 
switches; one or more groups of office selectors ; 
thousands selectors, hundreds selectors and connectors. 
It will be noted that between the secondary line switch 
and the first office selector there is an equipment group 
containing a director-selector switch, which in a three- 
letter office code system responds to the first pull of 
the dial and selects one of a group of directors. The 
second and third pulls of the dial are registered on a 
switch in the director. 

Suppose the letters dialed are MAI for the office 
name MAIn. If the arrangement in Fig. 2 were used, 
this would have a numerical equivalent of 521. Upon 
the first pull of the dial, the director-selector switch 
would step to the fifth level, and select a non-busy 
director on this level. The director would then 
register 21 іп response to the second and third pulls 
of the dial. The numerical registers in the director 
respond to the subsequent pulls of the dial and register 
the thousands, hundreds, tens and units of the par- 
ticular call number. An additional register is used in 
cases where a party line designation is required for 
“jack per line" party line service. 

(T'o be continued.) 
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* WIRELESS" INSURANCE. 

Our recent allusions to the 
need for insuring wireless sets 
were, we believe, partly instru- 
mental in policies to cover such 
risks as fire, lightning, storm, 
tempest, burglary, third party 
claims, etc., being provided at a 
nominal figure by leading insur- 


ance companies. As already 
noted in these columns, the 
Liverpool Marine and General 


Insurance Co.. Ltd., of 7, Angel 
Court, 'Throgmortoa Street, 
E.C.2, appear to have been first 
in the field with this class of 
insurance, and their compliment 
to the wireless industry and the 
increasing interest of the public 
has been rewarded by a “boom,” 


as evidenced by the annexed 
photograph, which represents 
their staff working оп the 
policies. 
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Various Items. 


The Mumbles.—The Electricity Commissioners are being 
asked to sanction a loan of some £13,500 for the provision of 
a supply from Swansea. 

East Airica.—According to the report on the trade and 
commerce of East Africa, which has just been issued by the 
Department of Overseas Trade (1s. 9d. net, post free), during 
the nine months April to December, 1921, electrical apparatus 
was imported into that great territory to the value of 215,700 
from the U.K. and £2,900 from the U.S.A. 


The N.A.S.E. Dinner.—It looks as if this year’s dinner and 
concert of the National Association of Supervising Electricians 
will be a bumper gathering. It is to be held on Saturday, 
17th inst., and many of the important firms in the electrical 
industry have intimated their intention of being present or 
represented, as also have many well-known gentlemen, including 
Mr. J. S. Highfield, Sir T. Callender, Mr. F. Gill (President, 
І.Е.Е.), Sir Burton Chadwick, M.P., Mr. A. H. Dykes, etc., 
while Mr. W. E. Highfield, President of the N.A.S.E.,. will 
occupy the chair. 

** Motion Picture Projection."— This is the title of a text-book 
for kinematograph operators, which was written by Mr. James 
R. Cameron, the technical editor of several of the leading 
American film journals. Аз such, it contains a large amount 
of matter of direct interest and value to men engaged in such 
work in this country, and there are 228 illustrations covering 
quite a large amount of ground, both electrical and optical, 
together with a glossary of technical terms, and forty pages 
of questions and answers covering a very wide ground. The 
price is 21s. net, post free, from ELECTRICITY Office. 


British Industries Fair.—We have received from the Depart- 
ment of Overseas Trade an advance copy of the official cata- 
logue of this undertaking, which will, as before, be held at the 
White City and in Birmingham. The former is confined mainly 
to light goods, such as chemicals, fancy goods, stationery and 
pottery, while the Birmingham Section, organised by a joint 
committee of the Municipality and the Chamber of Commerce, 
will display heavier commodities, such as engineering stock, 
electrical apparatus, hardware and tools. A quarter of a 
million invitations to trade buyers in the U.K. are being issued 
by the Department, and another 50,000 have already been sent 
t5 buyers overseas. The Fair has also rece.ved considerable 
publicity overseas, and a highly satisfactory number of buyers 
have written to the Department expressing their interest and 
intimating.their intention to attend. In many of these replies 
overseas buyers have raised questions of interest to themselves 
and British manufacturers, and as a result orders for British 
firms have already been secured. Some idea of the size of the 
Fair and the labour involved in its preparation may be gained 
from the fact that at the White City alone there will be some 
iour miles of stand frontages, while the electrical fittings 
employed in lighting this city of wholesale shops call for the 
use of no less than a dozen miles of ordinary cable, a dozen 
miles of flexible cable, over a hundred fuse-boards, and six 
miles of straining wire to support the cable. By these means 
the 8,000 lamps on exhibitors’ stands are supplied with current. 
In a few days representatives of the exhibitors will be busy 
putting the finishing touches to their displays in preparation for 
the rush of buyers, which will begin on February roth. 


Tenders Invited.— Tenders are invited by the Public Works 
Tenders Board, Wellington, N.Z., for the supply of доо miles 
(1,047,600 lb.) of hard-drawn bare copper wire required for 
Section 73 of the Mangahao Electric Power Scheme. 
Tenders are invited. by the Postmaster-General’s Depart- 
ment, Sydney, N.S.W., for the supply and delivery of 
telephone switchboard parts, including cables, condensers, 
cords, alarm fuses, keys, holders, jacks, ceiling lamps, plugs, 
relays, sockets, switches and insulated wires,—Also, the 
Postmaster-General’s Department, Hobart, Tasmania, invites 
tenders for the supply and delivery of telegraph and telephone 
material, including magneto bells, timing clocks, detectors, 
hand sets, galvanometers, keys, lamps, mouthpieces, plugs, 
sockets, rotary snap switches.——The State Electricity Com- 
mission, Victoria, Australia, invite tenders for transformers and 
spares and also for transformers only. ‘Tenders are invited by 
the Postmaster-General’s Department, Melbourne, for the supply 
and delivery of 595 clocks for timing telephone trunk lines, 
гоо receiver diaphragms, 686 tons bronze wire, 400,000 copper 
jointing sleeves, .5,001,000 paper jointing sleeves. The Muni- 
cipal Council of Johannesburg invite tenders for electric cables. 


Owing to limited time available for reception of tenders, this 
information may be of use only to those firms who are in a posi- 
tion to cable instructions to their local agents. The State 
llectricity Commission of Victoria invite tenders for motors, 
starters and isolating switches for the Yallourn Briquetting 
Works. The  Postmaster-Generals Department, Adelaide, 
invite tenders for telephone dpparatus. The Australian Com- 
monwealth Government. invite tenders for the supply of 16,750 
Leclanche porous cells and 1,200 earthenware outer jars. Speci- 
fications, etc., may be seen on application to the Enquiry Room 


‘of the D.O.T., 35, Old. Queen Street, S.W. т. 


Meetings.—The Junior Inst, of Engineers will meet at 
3e, Victoria Street, S. W. 1, on Friday, 9th inst. Hon. Members’ 
Lecture, * The Effect of Temperature gn the Properties of 
Lngineering Mateiials," by Prof. F. C. Lea, D.Sc. (slides). 
Also on Friday, 16th inst. Lecturette, “Notes on Some Insu- 
lating Materials," by T. L. Allison (Member)—both at 7.30 p.m., 
and on Sautrday, 17th inst., at 2 o'clock, there will be a visit 
to buildings in course of construction at Wembley for the 
British Empire Exhibition. The next monthly meeting of the 
Birmingham and District Electric Club will be held on Satur- 
day, February 10, at 7 o'clock, at the Grand Hotel, Colmore 
Rew, when Mr. J. W. Beauchamp, M.I.E.E. (Director of 
E.D.A.,. will speak on “Advertising and Salesmanship in 
Relation to the Electrical Industry." The I.E.E. (Scottish 
Centre) will meet at the Rooms, 207, Bath Street, Glasgow, on 
Tuesday, 13th inst., at 7.30 p.m. Paper: “Some Problems in 
ligh-speed Alternators, and their Solution," by J. Rosen. 


* One Summer's Day " proved to be a very enjoyable even- 
ing at King George's Hall, Tottenham Court Road, on Friday, 
‘he end inst., when the dramatic section of Henley's Head 
Office Social Club gave a really excellent rendering of Mr. 
H. V. Esmond’s charming comedy. It was well staged, and 
the acting was very good indeed. Much credit is due to Miss 
Dorothy Josling (Maysie) and Mr. Trevor Wheeler (Maj. Dick 
Pudyard) for the free and easy way in which they performed 
their respective parts, while Mr. W. A. Moore, as the stern 
uncle, was a character in himself. Tom caused considerable 
amusement іп the way he handied the punt-pole and narrowly 
escaped a ducking, while Miss Netta Taylor made a first-class 
urchin whose interest in worms—and finance—added to the 
general brightness of the show. Altogether a real Henley even- 
iux. Mr. Rosling, Mr. Potter, Mr. Salmon, Mr. Bishop and 
many other well-known members of the firm were present, | 
together with their wives, sisters, aunts, cousins and sweet- 
hearts. and all expressed their unbounded satisfaction with the 
way in which the play was produced by Mr. Henry Thornton, 
5nd also with the musical selection8 so ably rendered by the 
Audbrook Trio under the direction of Miss Frances Wood- 
hridge ' 
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А PREMIER BROADCAST RECEIVING 
COMBINATION. 

In a market which offers such a variety of types 
of listening-in apparatus, and at prices to suit all 
pockets, the possessor of a broadcast receiving licence 
without experience of the possibilities of the new pas- 
time must necessarily find some difficulty in deciding 
what apparatus will best suit his needs and give him 
the utmost value on his outlay. Йй 

In considering this question the principal determining 
factors are:— 

(a) Efficiency. 

(b) Scoge of reception. 
(c) Simplicity of control. 
(d) Price. 

We mention price last in order of importance be- 
cause, although the average person's broadcasting 
ambitions are to a certain extent governed by the 
amount he or she can afford to spend on a receiving 
set, price is of lesser importance by comparison with 
the first three factors, and if one is getting value for 
money as represented by (a), (b) and (c) above, the 
price paid, within limits, is a secondary consideration. 

Available broadcast receiving sets may be broadly 
classified under two main heads, (1) crystal sets, the 
simplest and cheapest possible apparatus, which re- 
quire no battery, but suffer from the disadvantage that 
réception is confined to the headphone form of receiver, 
and (2) valve sets, which indefinitely extend the range 
of reception according to the number of amplifying 
valves employed, and, further, by magnifying the re- 
ceived energy, enable a loud speaking receiver to be 
used in combination with them, thus dispensiag with 
the individual headphone and its drawback. 

In view of the intimate association between wireless 
and ordinary "wire" telephony, from the apparatus 
standpoint, it was natural that the leading British 
telephone manufacturers should be among the first to 
cater for the requirements of the “listening-in " public. 


. In this connection, Automatic Telephone Míg. Co., 


Ltd., Miltoa Road, Edge Lane, Liverpool, the British 


manufacturers of the original Strowger automatic tele- 
phone equipment, which has been adopted by the 
British Post Office in Leeds, Portsmouth and several 
other provincial telephone exchanges, speedily realised 
the possibilities of the new industry, and when the 
broadcasting scheme was first mooted they at once 
commenced to manufacture crystal detector sets and 
headphones, together with other lesser accessories 
likely to be in demand. ` 

As regards headphones this company was eminently 
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adapted by years of experience in design, as well as 
by its unique manufacturing facilities, to enter on 
mass production, and that the highest efficiency and 
finish can be combined with rapidity of manufacture 
is evident from the fact that A.T.M. long-distance 
redio neadphones are now generally accepted as the 
best and most efficient on the market, and as such 
have been adopted as standard components by other 
leading makers of radio apparatus. 

A.T.M. radio headphones are scientifically designed, 
have a high effective impedance, and strong permanent 
concentrated field. Withal they are compact, excep- 
tionally light in weight (81 0z.), instantaneously ad- 
justed to the ears, and comfortable in prolonged wear. 


Either receiver can be readily detached from its sup- 
porting stirrup at will, and used independently, thus 
enabling two persons to listen-in on the same headset 
should they so desire. A typical A. T. M. headphone is 
shown in Fig. r. 

The A.T.M. crystal detector, set, Fig. 2, was 
another early success which emerged from the mass of 
cheap and, in many instances, useless crystal scts with 
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which the market was flooded at the outset. Although 
the simplest and cheapest form of broadcast receiver, 
even a crystal set, to be really efficient, must embody 
correct scientific principles and the most rigid inspec- 
tion and testing, both in its design and subsequent 
bulk manufacture. “ihat all these necessary qualities 
have been combined in the А.Т. М. crystal detector set 
may be gauged from the fact that, with one exception, 
that of a very much more expensive production, it 
has proved by actual comparative trial with its leading 
competitors to be the only crystal detector set on the 
riarket capable of efficient reception at a range of no 
less than 32 miles from a broadcasting centre. The 
usual maximum declared by makers of these sets is 
25 miles, so that it may fairly be claimed that the 
A.T.M. crystal detector set is at least 35 per cent. 
niore efficient than the majority of crystal sets on the 
market. The explanation of this remarkable superiority 
is to be foand in careful design and manufacture, all 
crystals used being specially selected and mounted for 
maximum sensitivity, whilst the A.T.M. headphone, 
which 15 a standard component of the set, of course, 
contributes its quota to the high overall efficiency 
above referred to. 


Pieters: 


In the matter of valve receiving sets, Automatic 
Telephone Mfg. Co. speedily realised the desirability of 
combining forces with some concern of experience and 
established repute, and to this end an arrangement 
was entered into with Ashley Wireless Telephone Co., 
Ltd., 69, Renshaw Street, Liverpool, whereby that 
company’s valve sets, manufactured under licence from 
the Marconi Company, could be marketed in conjunc- 
tion with Automatic Telephone Mfg. Co.’s existing 
wireless products. Moreover, Ashley Wireless Tele- 
phone Company, previously trading for some years 
with wireless amateurs as ‘‘ Ashley Radio," had an 
established reputation and experience in radio telephony 
and telegraphy second to none in the country. 

Due to the considerable delays and vacillating policy 
of the Broadcasting Company during 1922, Ashley 
Wireless Telephone Company adopted the wise course, 
as events have since proved, of delaying the com- 
pletion of their final designs of broadcast valve receiving: 
sets until they could be assured of the permanence 
of the official specification for permissible sets. This 
was not issued to manufacturers until October 10, after 
the close of the All-British Wireless Exhibition and 
Convention, held at the Horticultural Hall, and to the 
surprise, and doubtless dismay, of those manufacturers 
who had already committed themselves to definite pro- 
grammes of production on earlier designs, it raised the 
embargo on wave-lengths previously limited to 400 
metres, and, moreover, permitted the inclusion of limited 
reaction, if applied in such manner as not directly to 
affect the aerial. "These concessions permitted the pro- 
duction of apparatus some бо per cent. higher in 
efficiency than was possible under the prior specifica- 


| 


tion, and Ashley Wireless Telephone Company at onc 

set about designing and standardising the manufacture 
of valve sets embodying these new factors in the highes 

degree, A 

As a result they are now marketing Ashley 2-valv 
and 3-valve broadcast receiving sets, together with a 
separate 2-stage low frequency amplifying unit, which, 
in combination with either of the two first-named sets, 
gives a 4-valve and s-valve equipment respectively, and 
not only brings all British broadcasting stations within 
range, but Paris, The Hague and other Continental 
stations in addition, as well as furnishing sufficient 
energy for effectively operating a loud speaker, thus 
rendering both music and speech clearly audible to a 
number of people in the same room, and obviating the 
necessity for headphones. 

The Ashley 2-valve set illustrated in Fig. 3 embodies 
one H.F. amplifying valve and one detector valve. 
The Ashley 3-valve set embodies two H.F. amplifying 
valves and one detector valve. Both sets are equipped 
with interchangeable aerial tuning coils and H.F. 
transformers in four standard wave lengths, and permit 
of tuning up to 3,000 metres. They are fitted with 
readily adjustable reaction coils, and tuning is otherwise | 
by adjustable condensers, the necessary controls being 
reduced to a minimum. ‘The ebonite panels of all the 
sets, including the amplifying unit, are removable, thus | 
exposing all fittings, valves and wiring for close © 
inspection and adjustment when necessary ; coupling 
of the units is effected by links .upplied with them, and 
the terminals ‘are conveniently arranged to facilitate 
this. 

Fig. 4 illustrates the Ashley 2-stage low frequency 
amplifier. 

In view of the general demand for an efficient loud 
speaker, Automatic Telephone Mfg. Co. instituted 
special research into this fascinating and complex 
problem. To this end they established as existing 
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standards in their well equipped laboratory specially 
selected models of all the then existing nopular types 
of apparatus, both British and American, and declared 
their intention of producine something better still, which 
could yet be sold at a competitive price to bring it 
within reach of the general body of licence holders. 
That they have succeeded and produced a piece of 
apparatus which for volume, clarity and purity of 
musical tone exceeds all others is evident from the 
tremendous appreciation expressed by users generally, 
and the trade in particular, of the A. T. M, ‘‘ Claritone ” 
loud speaker, Fig. 5. As its name implies, the 
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| ** CJaritone ” faithfully reproduces every musical note 
‚ and every inflection in the voice of a broadcasting 
| speaker. 


It has even been known to reproduce studio 


1 < asides’ when a broadcast operator has not been over- 
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careful in his conversation with a friend or assistant. 

It is claimed by the makers that not only is the 
* Claritone " loud speaker the best in the world, but 
that it yields results more than equivalent to an addi- 
tional valve in the receiving circuit. 

If we were asked to name the best and most efficient 

broadcasting receiving combination on the market we 
should unhesitatngly vote for an Ashley 2-valve or 
3-valve set, coupled with an Ashley 2-stage low fre- 
quency amplifier and an A.T.M. *'Claritone " loud 
speaker. 
- Incidentally, Ashley Wireless Telephone Company 
have been appointed sole distributing agents for 
Automatic Telephone Mfg. Co.'s wireless products, and 
their new illustrated price list is now available on 
application to the nearest retail agents, or direct to their 
head office, 69, Renshaw Street, Liverpool. 


WORKS PRODUCTION. 


- During the past two years a great deal has been 
written about: production problems. Some of which 
.have been penned by idealists, who claim, for instance, 
that such and such a shop lay-out is the first essential 
to successful production. Others emphasise that lack 
of production is caused by “са” canny " amongst the 
workers. The bearing of these factors upon produc- 
tion, or the lack of it, can be dealt with by efficient 
organisation and management, and it is with the 
establishment of such a works organisation that the 
paper on this subject by Mr. G. H. Nelson, recently 
read before the I.E.E., deals. 

With a view to interesting all sections of the industry, 
the author has dealt with the subject on general lines, 
with particular reference in places to the manufacture 
of electrical machinery, the object being rather to out- 
line a general policy that has been followed in works 
with which he has been associated (the large works of 
the Metropolitan-Vickers Electrical Co., Ltd., at 
Trafford Park), than to go into detail which may not be 
applicable to any other works, as, naturally, detail 
must be based on the equipment in a particular works 
and the design of the apparatus manufactured. ' 

As he pointed out, the fundamental for the organisa- 
‘tion of economical production is co-operation. A shop 
with a good lay-out, manufacturing good designs, does 
not necessarily produce cheap and good articles: There 
must be the closest co-operation between all sections ot 
the staff and workmen before any real success can be 
achieved. The basis of co-operation is naturally the 
human element in all branches of the organisation, and 


"the amount by which the ideal is approached is con- 


trolled by the results obtained by the weakest human 
link. This is fundamental, and the author personally 
considers it to be of first importance. The heads of 
factories must first be students of human nature, so 
that in selecting men for executive positions they can 
satisfy themselves that these men, in addition to 
thoroughly understanding the technical and practical 
sides of their respective appointments, сап ‘also select 
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and lead their subordinates to co-operate with other 
sections or branches of the works. 

The special problem of the manufacture of electrical 
apparatus is so complex that it really cannot be left 
to haphazard methods, for there is no apparatus made 
in which there is a greater variety of materials. For 
example, in a standard design of rotary converter, 
there are 4,582 separate parts, not including nuts, bolts, 
washers and rivets, which account for a further r,248. 
There are also 55 different materials used. 

Fhe success achieved by the system which was 
described is shown by the following :— 

(r) The relations between the total value of the 
work in progress and the value of the monthly out- 
put of completed machines was reduced from 
; months to 44 months, thus giving a very consider- 
able saving in capital required and the interest oh 
that surplus capital. 

(2) The average time of manufacture of a certain 
size of machine was reduced from 22 weeks to 16 
weeks, and that of other sizes relatively. This has 
since been still further reduced, and this is accounted 
for by the fact that the shop is not now fully 
employed. 

(3) The number of machines overdue was reduced 
two-thirds. 

(4) The number of defects arising during manufac- 
ture on various operations has been reduced two- 
thirds. 

(5) The accumulative effect has reduced the cost of 
manufacture by quite a considerable percentage. 


The author then deals with the general lines of the 
system, but space is not available for us to refer to 
this in full, but the following extracts should prove 
of value. It is pointed out that the most important 
item in works superintendence is that of labour. In 
order to handle this problem efficiently, all those who 
have the handling óf labour must be satisfied in their 
own minds that the biggest percentage of workmen are 
reasonable men, and. if this good percentage have 
rather distorted ideas on any particular subject, they 
should not be blamed but helped to change their dis- 
torted views. Problems looked at from their limited 
outlook can easily produce the conclusions at which 
they arrive. When these conclusions are wrong, it 1s 
the duty of all employers of labour to endeavour to put 
before their employees both sides of the problem. The 
problem then often resolvesitself largely into the elimina- 
tion of selfishness from all parties, employers, employees 
and employees’ unions. The author, personally, has 
the greatest respect and affection for the working 
classes as a whole, but he realises that the vast majority 
are not in a position, through lack of knowledge, to 
consider the problems with which they are faced, and 
therefore simply accept the teachings of loquacious 
agitators. i 

The importance to all in industry, and to the nation 
as a whole, of improving the position as regards works 
education is apparent to those in close toucb with the 
workers, and the future can be best taken care of 
by the proper provision for the training of apprentices. 
In this training, apart from their ordinary trade, there 
should be included lectures on economics... How few 
workmen realise what the secretary of a leading trade 
union recently pointed out, namely, that 90 per cent. 
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of the costs of production is borne, indirectly, perhaps, 
but nevertheless borne, by the workers themselves! 
With regard to technically trained men, it is rightly 
pointed out that our universities and technical schools 
shouid include in their curriculum a course of economics. 
Lectures should also be given on the relation between 
so-called capital and labour, and, further, methods of 
costing, time-keeping and absorption of overhead ex- 
penses should be dealt with. | The development of 
initiative should also nave special attention, for when 
men enter into ordinary industrial or business life, very 
few. have to apply solely technical knowledge. The 
technical knowledge acquired is very often only a means 
to an end in so far that it enables one to think on the 
right lines. Men should be encouraged to take part in 
open discussion on technical and other subjects, to give 
them confidence in themselves and to develop their per- 
sonality. Success depends largely on one's executive 
acumen, initiative and ability to co-operate. 

The author has found the setting up of a works 
committee to be the most effective way of establishing 
confidence between the management and the men. lt 


is a most satisfactory channel for bringing before the | 


wtkers the management's views оп all sorts of ques- 
tions, particularly managerial and labour problems. 
Further, it enables the management to obtain the 
workers’ views. This gives the workers the feeling 
that they are being consulted in matters in which 
they are directly interested, and this in itself removes 
suspicion. It must be appreciated that economic pro- 
duction can never be obtained unless the men give 
loyal support to the management. In this connection 
the author would say that the value of the works com- 
mittee's support and assistance in the introduction of 
the system outlined in the paper contributed largely 
to the success of the system. This should be ample 
evidence of the value of a works committee, for if 
there is one thing that tends to create suspicion and 
upset the workmen more than.any other, it is a change 
of management and system. 

In order to stimulate the foremen s maximum interest 
in the management of their shops and keep them in- 
formed on economic and managerial problems, the 
author has found that monthly foremen's meetings, 
at which all problems of general interest met with 
during the previous month are discussed, are of great 
assistance. The foremen have continually referred to 
the value of these meetings and to the fact that by this 
method they have received information on matters 
which, in the past, have not reached them at all. 

The question at the bottom of much labour trouble 
being the fear of unemployment through lack of trade, 
it 1s interesting to note that the author has introduced 
a system on the lines of ‘‘ insurance by industry," and 
it will be instructive to note how it works out in the 
long run. Although in some works day work is the 
rule and is found to give satisfactory results, in the 
M.-V. works they work on the '* payment by results’ 
scheme (and this certainly appears to be giving every 
satisfaction to the employees and the management). 
The scheme in vogue is based on a sinking fund, and 
the following is the author's description and notes on 
its application to day, work :— 


“In the engineering industry agreements already 


be able to earn 334 per cent. bonus. Most workers by 
extra effort earn considerably more than this. It would 
therefore be quite feasible to base this * unemployment 
sinking fund’ on this extra effort, by the employer 
suggesting that for every r per cent. earned by the 
worker over the 333 up to 5o per cent. he will give a 
fixed sum per is. to the fund, provided that the 
employee will also give a fixed sum per 1s. ; and further, 
for every 1s. over 50 per cent. bonus the employer 
would give a further extra contribution in order to pro- 
mote extra effort. It will be seen that the employer 
would thus be giving extra payment for extra effort, 
such money to be applied to insure the worker in times 
of plenty against times of depression. 

'* The scheme could be applied to the recognised day 
workers, such as crane men, shop labourers, etc. The 
same effort could thus be obtained from al] employees 
of the firm to assist the pieceworker in the production 
of his maximum bonus. The piecework prices. would 
be set to a recognised scale which could be easily seen. 
If deemed advisable these unemployment funds could 
also be used for old age and sickness benefits. 

'" [t was pointed out to the author by a workman 
that many men would be suspicious of the scheme 
because they would think that employers would know 
how much money the worker had saved in this way, and 
would use this knowledge to their own advantage in 
times of depression, or other times. In order to over- 
come this, the fund might be administered solely by 
the various works committees or district committees, 
and thus the employer would have no knowledge of 
the sums accumulated for any individual. "This fund 
would be available solely for periods of unemployment 
due to causes other than industria] disputes, it being 
clearly recognised that an employer could not reasonably 
be expected to contribute to funds which might at 
some future period be used for strike purposes. The 
details of a scheme of this description must necessarily 
be bound up in a certain amount of trust between 
employer and employee, and this can be dealt with 
through the works committee. "' 

In conclusion we would refer to one matter—the fact 
that increased production means greatly decreased 
cost and increased profits, or a profit instead of a loss. 
Should anyone doubt this we would ask them! to read 
the original paper and the full discussion as soon as this 
is available. The Institution is to be congratulated on 
admitting; such a paper as this, and now that a beginning 
has been made here, coupled with the fact that we have 
also an Institution of Production Engineers, there is 
every hope that the vexed problem is on the high road 
to settlement on business lines of industry, instead of 
politicians. 


Meetings.—The Inst. of Production Engineers will meet at 
7.30 p.m. on friday, 23rd inst., at the Engineers’ Club, 
Coventry Street, London, W.1. Paper: “Machine Moulding 
Methods,” by Mr. T. F. Hardyman (slides). All interested are 
invited to attend, whether members of the Institution or not. 
——The Illuminating Engineering Society will meet at the 
Society of Arts (John Street, Adelphi, London), at 8 p.m. on 
Tuesday, 20th inst., when a discussion on “The Projection of 
Light” (lanterns, kinema projectors, floodlighting, etc.) will 
be opened by Mr. W. J. Jones and Mr. E. A. Marx, jun.—— 
The inaugural meeting of the St. Bride Radio and Experi- 
mental Society will be held in the large hall of the St. Bride 
Foundation Institute on Wednesday, 21st inst., at 7.30 p-m., 
when the President, Capt. H. Riall Sankey, will open the 
proceedings with a short address, to be followed by a demon- 
stration and general meeting. Visitors are cordially invited 


exist by which a pieceworker of average ability must | to attend and take part in the proceedings. 


rm 
Dn 


FEBRUARY 16, 1923. 


OSRAMS ABSORB CURRENT. 


Of course they do, because the Osram-G.E.C. 
Lamp Works claim that there are more Osram lamps 
in use in Great Britain than there are of any other 
make, and, by Jove, the works staff can absorb good 
fellowship. They absorb it wholesale, and then return 
it with compound interest in the shape of hospitality at 
their annual dinner. Last Friday they held the usual 
festive gathering at the Café Royal, when Mr. Chris 
Wilson presided over about 230 keen-looking and 
enterprising members of the staff and friends. It was 
a very happy evening, with a capital dinner followed 
by an excellent musical entertainment, in which Miss 
Marion Ruth and Mr. Fred Rome visited an imaginary 
football match, and also endeavoured to engage an 
imaginary housemaid. Miss Doris Cowan sang 
charmingly. Mr. Hector Gordon gave us some “canny 
impressions," and Messrs. Fred Curtis and Clay 
Thomas also added to the enjoyment with songs and 
humour. As usual, the oratory was commendably 
brief. Mr. P. Maskell proposed “The Firm” in a 
happy speech, in which he referred humorously to his 
early days in the Lamp Works office, and incidentally 
accused the directors of being directly responsible for 
the great increase in the population of Hammersmith, 
a sally which evoked much laughter. Мг. Max 
Railing responded, and promptly repudiated any 
responsibility for the increase referred to, after which 
he went on to say how pleased the directors were to 
find that the staff appreciated the efforts made for their 
welfare, and how much the mutual co-operation assisted 
in general efficiency. He added that the managers 
had themselves started at the foot of the ladder, so 
could sympathise with their employees, and then went 
on to cheer us up by telling us of the quiet but really 
sound improvement in the trade outlook. Mr. G. 
Chelioti said various nice things about the visitors and 
the Press, and in regard to the former he mentioned 
some laughable incidents which had occurred in 
making inquiries from the research department. Mr. 
Fletcher responded for the visitors in a speech which 
continued the vein of optimism on the condition of 
business generally; and Mr. Rentell, who spoke for 
the Press, referred to the wonderful growth of these 
gatherings from the early days of Brook Green. Mr. 
F. Smith proposed “The Chairman,” whom he 
eulogised in a fitting manner as the controlling spirit 
in the most up-to-date lamp factory in the world ; and 
Mr. Wilson expressed his thanks, as well as his keen 
appreciation, of the good team work of all the depart- 
ments. During the evening Mr. Hirst, Sir Wm. 
Noble and Mr. A. M. Sillar came along from another 
function, and an immediate call was made for a speech 
from Mr. Hirst, who expressed his pleasure at being 
present, and made us all laugh at his experience when 
lunching at the Clarendon as an unknown client, and 
the awe of 'the waiter who was not aware that he (Mr. 
H.) had the honour of being acquainted with Mr. 
Wilson's son-in-law (Mr. Driver) and his wife. Cordial 
votes of thanks to the stewards, Mr. Adams and Mr. 
Vanhinsenberg, for the successful arrangement of the 
dinner, terminated a very pleasant evening. 
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THE I.E.E. DINNER. 


Another milestone has been passed in the life of the 
Institution of Electrical Engineers, and, as usual, the 
annual dinner, held at the Hotel Cecil on the 6th inst., 
was attended by various gentlemen eminent in the 
political and scientific worlds, as well as by a very 
large number of members and their friends. Mr. 
Frank Gill, our president, received the guests in his 
usual quiet and unassuming manner, and after the loyal 
toasts he read a letter from H.R.H. the Prince of 
Wales regretting his inability to attend, but hoping to 
be present on a future occasion, an announcement 
which was received with much enthusiasm. Sir William 
Joynson-Hicks proposed “The Institution" in very 
flattering terms, and impressed on his hearers the great 
commercial advantages which accrued to this country 
through the training of overseas students in our 
colleges and workshops. In his opinion, each such 
trained student, on his return to his motherland, was 
equivalent in value to ten ordinary commercial 
travellers as an outlet for British commodities. Our 
president replied, and, after alluding briefly to the 
growth of the institution, he went on to speak of the 
need for amalgamaticn in the electricity supply 
interests, and the difficulties which faced international 
telephony in Europe. 

Mr. J. S. Highfield, past-president, welcomed the 
numerous guests of the evening, and coupled with the 
toast the names of the Right Hon. Neville Chamber- 
lain, M.P., Postmaster-General, and Sir Arthur 
Colefax, K.B.E., K.C., both of whom replied, the 
former making special reference to the enormous possi- 
bilities of the future in regard to wireless telegraphy 
and telephony. Many of the inventions of the past had 
been made by great Englishmen, and he thought we 
might look forward to the future with equal hope. In 
order to render the speeches audible in all parts of the 
room, there was an installation of the “Public Address 
System," in which a sensitive microphone is placed on 
the table in front of the speaker, who delivers his 
remarks in the ordinary way. From the microphone 
the speeches were transmitted by cable to amplifiers, 
and then delivered through projectors placed about 
20 ft. above the floor and focussed in three different 
directions. We believe the result was quite satisfactory 
to those seated at a distance from the speakers. After 
the banquet there was the usual reunion in the Victoria 
Hall, when old friends met and chatted and passed the 
time of day generally. 


Meetings.—The Junior Inst. of Engineers will meet at 39, Vic- 
toria Street, S.W. т, on Friday, 16th inst. Lecturette. “Notes 
on Some Insulating Materials? by T. R. Allison (Member). 
Slides and exhibits. Also on Friday, 23rd, Lecturette, 
“ Characteristics, Operation and Maintenance of Underground 
Cables," by A. J. Tracey (slides); and on Friday, March 2, 
Lecturette, “Glass-forming Machines," by С. Saxton (Member). 
Siides. All at 7.30 p.m. 

Tenders Invited.—The Victorian Government Куз. invite 
tenders for the supply and delivery of one electric hoist with 
trolley for the Newport workshops (Contract No. 35,793). Speci- 
fication, etc., at the D.O.T.—The Victorian Rly. Commis 
sioners invite tenders for a D.C. motor of 20 b.h.p., starting 
apparatus and accessories. Specification at the D.O.T.——The 
Victorian Rly. Commissioners require two sets of three-phase 
А.С. induction motors of 20 b.h.p., starting apparatus and acces 
sories. Specification at the D.O.T. (Room 49), 35, Old Queen 
Street, Westminster, London, S.W. r. 
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AN APOLOGY. 


We regret very sincerely the delay in the issue of our “ Practical 
Electrician's Pocket Book for 1923," This is due to an unfor- 
tunate dispute in the bookbinding trade, over which, of course, 
we have no possible control, and we can but ask for the patience 
of our numerous clients, who have written us asking when it 
may be expected. They can rest assured that it will be pub- 
lished as soon as the present trouble has been settled. 


Current Topics. 


Recent personal experiences, coupled with those of 
a friend, in the matter of newspaper advertising, 
prompt this note and advice to 
those enterprising firms who spend 
much money and exercise consider- 
able ingenuity in making their goods 
known to the public through the medium of the adver- 
tisement columns of the daily and weekly Press. I 
have had occasion during the past three weeks to 
answer three prominent announcements appearing in 
a well-known daily. The first application I sent in 
was for a descriptive pamphlet concerning the manifold 
uses of a certain raw material which was the subject 
of the advertisement. I wrote on the day the adver- 
tisement appeared, viz., January 22, and up to the 
time of writing these notes have received no reply. 
Now, the cost of the announcement referred to was 
of the order of £1,200, and if my experience is any- 
thing to go by, the firm responsible for its insertion 
must have lost a considerable percentage of the value 
of the publicity sought, due to lack of promptitude 
in dealing with inquiries. 


Advertising 
and a Moral. 


My second application, arising out of an advertise- 
ment in the same daily, brought me a descriptive 
pamphlet by return post, and in due course I placed 
an order and sent my cheque for the goods, asking 
for prompt delivery. I received an acknowledgment, 
and delivery was promised in three days. It is now 
a week ago since that promised date fell due, and I 
have not yet received the goods, which are neverthe- 
less still being advertised. In yet a third case, also 
a small ad., in the same daily, I sent an order oft 


the same day as the announcement appeared, and 


again it was six days belore the goods or any 
acknowledgment arrived. Now for my sequel: My 
friend ordered goods as per a small display advertise- 
ment in ELECTRICITY, and received them by return post. 


The moral of these experiences is that advertisers 
have not yet learnt the golden rule cf Press publicity, 
viz., that it is of no earthly use advertising unless 
you have the goods rcady to distribute and in sufficient 
quantity to satisfy the demand likely to accrue as 


85 
a result of the advertising campaign. Unless imme- 
diate stocks are held and plans made in advance 
for dealing promptly with the orders and inquiries 
which inevitably follow judicious advertising, you May 
just as well keep the money in the bank, or invest 
it otherwise. To advertise before your stocks are 
ready is suicidal, and thousands of pounds are being 
wasted in this manner, which, given proper organisa- 
tion and a preliminary building-up of stocks, would 
have repaid the advertising investment a hundredfold. 
My advice to manufacturers is: Advertise freely, but 
first be prepared to deliver the goods. 


Certain firms interested in the sale of receiving 
conducting what 


apparatus for broadcasting are 
amounts to an advertising campaign 
Broadcasting by public demonstration. Apparatus 
and a Bad and aerial are installed, and ап 
Policy. operator furnished on the occasion 


of big public dinners and other func- 
tions likely to be attended by influential people. Broad- 
cast reception is made a special feature of the evening, 
usually during an interval in the toast list, or possibly 
as an item in a musical programme provided on the 
spot. The idea underlying such a scheme is, of 
course, to advertise freely the possibilities of the new 
pastime, and make them known among people who 
have no idea of what broadcast reception is like. So 
far, so good, and, if the circumstances were favour- 
able, no finer means of publicity could be found. 


Unfortunately, however, the venue of these public 
demonstrations, and the local conditions under which 
they necessarily Have to be given, always militate 
against really good reception and the result in 9o 
per cent. of cases is disappointment and disillusion 
for that particular body of people who happen to 
be listening-in. I was a guest at one of these func- 
tions in the North of England only last week. Ап 
imporgant dinner. was being held in one of the leading 

ty hotels, and during the evening a demonstration 
was given of broadcast reception from London. The 
apparatus was switched on for a brief five minutes 
or so in an interval between speeches, and, although 
the result was audible throughout the large dining- 
hall through the medium of the two loud-speaking 
receivers employed, the announcements from Marconi 
House were quite unintelligible, nor was the subse- 
quent vocal selection at all musical, resembling, in 
fact, a very poor gramophone reproduction. 


city 


The cause is not far to seek, and exists to a greater 


or lesser degree in all similar instances. In this 
particular case the hotel itself is a steel frame 


structure, fully equipped with electric light, lifts and 
other electrically driven accessories. In addition, the 
terminal station of an electric raihway adjoins, and 
electric tramcars pass the front entrance. In the cir- 
cumstances is it to be wondered at that good reception 
was unobtainable? The remarkable thing to my mind 
is that any results at all were secured. The fact 
remains that betweén four and five hundred potential 
customers for broadcast receiving sets must have been 
hopelessly disillusioned, whereas, had they been given 
a private house demonstration under the favourable 
conditions ordinarily obtaining in suburban or country 
districts, the impression created in their minds would 
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have been precisely opposite to that with which they 
actually left the one under review. 


There is little doubt in my mind that these public 
demonstrations, under impossible or disadvantageous 
conditions in a busy city where electrical disturbances 
abound on every side, must be doing serious harm to 
the new cult, and in the aggregate tend to render 
broadcasting unpopular. I commented similarly on 
this rather serious aspect of the subject on the occa- 
sion of the public demonstration at the Horticultural 
Hall, which certainly did broadcasting no good at that 
time, owing to the enormous amplification and conse- 
quent distortion. I have listened-in under all sorts 
of conditions, and have no hesitation in confirming 
that, given a high grade and efficient set, coupled with 
the best loud speaker obtainable, the quality of the 
reception, subject to certain atmospheric and geo- 
graphical factors not yet thoroughly understood, is 
extremely good and capable of affording a vast amount 
of pleasure and entertainment to its devotees. 


The Chesterfield Electricity Committee has approved 
in principle a scheme for supplying electric light to 
small houses not already wired for 
the purpose. The proposal is for 
the corporation to fit up the house 
at an estimated cost of £7, the 
expense of installation and interest to be included in 
the unit charge for electricity consumed. It is required 
that the landlord shall make the use of electric light 
a condition of tenancy, and further, that all gas 
fittings shall be removed. The installation will eventu- 
ally become the property of the landlord, and the 
tenant wil be required to pay for repairs. Quite a 
promising scheme this for getting over the obstacle 
of initial wiring and fittings outlay, which debars so 
many would-be consumers among the smaller house- 
holders from taking the plunge. 


A Commendable 
Wiring Scheme. 


Another point worthy of note in connection with 
special tariffs is that these alternative schemes for 
contracting to take a supply are frequently none too 
well known, to consumers, who are thus left in ignor- 
ance of the possibilities of effecting: economies in their 
electricity bills. An instance of this 1s reported in the 
Yorkshire Observer. It seems that a careful and con- 
scientious Leeds ratepayer has just been unloading 
himself of a quantity of righteous indignation, and 
has made a discovery thereby which will be of much 
benefit to him. The ratepayer is a user of electricity, 
and recently went to pay his bill for the quarter. He 
had used seventy units, at 34d., and his bill, including 
a temporary increase due to inflated prices, came to 
{т 14s. At the same time he paid a bill for a relative 
who had used ninety-five units, but whose bill only 
amounted to 18s. 54d. 


Inquiries revealed an interesting arrangement which 
does not seem to be generally known in the district. 
Domestic users of electricity in Leeds may pay an 
annual charge in quarterly instalments, based on the 
rateable value of the house, plus a charge of 4d. per 
unit. In the case of the relative the annual charge 
was 30s. The quarterly instalment was 7s. 6d., and 
he got his ninety-five units of electricity for 3s. 114d. 
The temporary increase was 7s., and he was 15s. 64d. 
and twenty-five units to the good. Needless to add, 


the first consumer is now also paying on the annual 
charge basis. The moral of the story is that in the 
interests of Leeds electricity supply this alternative 
system and its possible economies should be made 
better known to the general body of consumers. 
ELEKTRON. 


A STEADY D.C. FOR TELEPHONY. 


At the meeting of the Informal Section of the I.E. E. 
on Monday, February 5, Mr. F. Pooley was in the 
chair, when Mr. J. Coxon opened a discussion on “ The 
Supply of Steady D.C. for Telephonic Purposes.” 

Mr. Coxon's remarks were confined to those telephone 
exchanges of the 3,000 or so about the U.K. which are 
large enough to require a special power installation, 
and may have an equable load through the night to 
8 a.m., rising rapidly to a peak load of several hundred 
amperes about тт a.m. 

He described the ripple obtained with the ordinary 
D.C. generators of commerce, due, it appears, to the 
slots of the commutator and the pull of the pole pieces, 
which makes some other source of supply essential. 
He spoke of the attempt to obtain a generator which, 
through a choking coil, would deliver a smooth current, 
but after a fair measure of success the search seems to 
have been abandoned. 

He then described and criticised the standard double- 
battery systems, which are extravagant, as one battery 
is only standing by, while each has a capacity equal to 
full load for thirty-six hours, and he reviewed the 
method of overcoming waste of battery capacity by 
means of a floating battery discharging during heavy 
hours. 

Mr. Coxon exhibited several slides of the homopolar 
dynamos, and appealed for the interest of designers in 
special D.C. generators as a practical method. of 
abolishing the batteries. He said the main difficulties 
of the homopolar machines had been due to the high 
peripheral velocity required to obtain normal commercial 
voltages, but with telephone circuits low voltages only 
are required. 

Fourteen speakers joined in the subsequent discus- 
sion, and Mr. Coxon, in conclusion, dealt with the 
points raised. É 


SECONDARY BATTERIES FOR TELEPHONE 
EXCHANGES. 


The storage batteries form an important part of the 
plant in a telephone exchange, and in the large 
exchanges, batteries of some considerable size are 
employed. It is the usual practice to make provision 
for the addition of further plates in order that the 
capacity may be increased as the exchange develops. 

The ''D.P.'" Battery Co., Ltd. have in hand at 
the present time two batteries of 2,818 ampere hour 
capacity (ultimate capacity, 4,933) for Minories Ex- 
change, London, also four batteries of over 1,000 
ampere hour capacity each for Newport, Mon. The 
“D.P.” Battery Co., Ltd., have made a speciality 
in this work, and have been responsible for battery 
installations in many of the leading telephone exchanges | 
and wireless stations in the country. 
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THE AUTOMATIC DIRECTOR IN STROWGER 
METROPOLITAN TELEPHONE SYSTEMS. 


Concluded from page 77.) 
SEARCHING TIME. 

The relation between the calling: office and the called 
office is determined by a consideration of the trunk 
routes. A suitable train of office selectors is provided 
in each office through which the trunk route passes, so 
that the call may be set up link by link through inter- 
mediate or tandem offices. The various links corre- 
spond to different selector levels, so that it is easy to 
see what impulses must be sent to build up the connec- 
tion link by link from one office to another, and there- 
fore what the relation must be between the letters 
corresponding to the office code dialed and the impulses 
to be sent out by the director. 

The plurality of wipers of the director digit switch 
are brought into circuit successively, and cause series 
of impulses to be sent out in a certain sequence, as 
determined by the cross connections of the several 
bank contacts. A terminal block is provided in the 
director so these cross connections can be altered with 
a minimum of effort. 


In case only two links are required to reach the 
terminating office, say, 1-4, the first and second con- 
tacts of position 2: would be connected to points 1-4 
on the terminal block, and the other contacts of posi- 
tion 2r would be connected to special points on the 
terminal block and would cause the sender control 
switch to advance to the position to send the significant 
digits of the call number. 

The director has one hundred sets of bank contacts, 
and, when used with the non-digit type director- 
selector, has mechanical facilities for 100 two-letter 
office designations. When used with the digit type 
director-selector it has facilities for r,ooo three-letter 
office designations. 

With the types of dial lettering shown in Figs. 1 
and 2, it is not possible to use the full roo two-letter 
designations or the full 1,000 three-letter designations 
referred to above, both on account of unpronounceable 
combinations of letters representing the different 
numerals and on account of numerical conflict of 
different office names. 

In spite of these limitations, the requirements of even 
the largest possible metropolitan areas may be easily 


Fic. 4.—DiRECTOR мт READY FOR 
MOUNTING. 


For example, suppose to reach the MAIn office it is 
necessary to set up four links represented by the 
respective digits 1473. The four contacts of position 
21 in the banks of the director reached from the fifth 
level of the director-selector would be successively cross 
connected to points 1-4-7-3 on the terminal block. As 
soon as the office code has been registered, the sender 
control co-ordinates the first wiper of the director digit 
Switch with contact 1 in the sender bank, and one 
impulse is transmitted. The sender control then steps 
to the next position and co-ordinates the second wiper 
of the director digit switch with contact 4 in the 
sender bank, and four impulses are transmitted. The 
remaining impulses, 7 and 3, are successively trans- 
mitted in a similar way. The sender control then 
advances one point and co-ordinates the contacts of 
respective numerical digit registers, and sends out 
corresponding impulses. 


Fic. 5.—Auromatic ELECTRIC CoMPANY's 
MULTI-OFFICE DEMONSTRATION LABORATORY. 


taken care of by the use of three-letter office designa- 
tions. 

From the preceding it can be seen that either a two 
or three digit office code can be arranged to direct calls 
over one, two, three or four links to reach the termina- 
ting office, and it is felt that such provision will be 
adequate for most cases. By adding another set of 
wipers and a contact bank to the digit switch in the 
director, provision can be made for six links. 

As soon as the registration of the office code has 
been completed the director begins sending the series 
of impulses and if, in the meantime, any of the 
numerical digits have been registered these will be 
sent in turn. After the entire call has thus been sent 
the director is instantly cut out of the circuit and 
made available for another call. 

If when a director has been seized there is a lapse 
of time greater than) some predetermined interval, 
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say, thirty seconds, the director is cut out of circuit 
and made available for another call. Provision can be 
made so that, in case of an abnormally delayed call, 
that part of the connection which has already been set 
up will be released, and the call will be automatically 
routed to a monitoring operator, after which the 
director will be released and made available for another 
call. 

The equipment group forming the director is 
assembled on a demountable base much in the manner 
of Strowger selector and connector switches. A com- 
plete director occupies approximately the space re- 
quired by four selectors. Each director has its own 
simple cross connecting block, which has been previ- 
ously mentioned, thus permitting changes being made 
in the numbering or routing without interference of 
service. 

Cross CONNECTIONS. 

The director sends the various series of impulses at 
à predetermined rate and allows ample time between 
digits for the selectors to search over the maximum 
of ten trunks. This searching time will not exceed 
one-third of a second. There is, therefore, no need for 
revertive control to allow the selector to pick a trunk 
before the director sends its next series of impulses. 
Where the speed of searching is slow or the field to be 
searched is large, revertive control is necessary, other- 
wise ample time would have to be allowed for the maxi- 
mum searching time over the entire field, and this 
would then penalise all other calls. The Strowger 
system, however, having only a small field, can allow 
a short uniform searching time and avoid the complica- 
tions of revertive control. 


TANDEM TRUNKING, 

In large metropolitan areas it is not efficient to have 
direct trunks from every office in the network to every 
other office. In manual practice tandem trunking 
switchboards, located at certain trunking centres, are 
used to take advantage of the efficiency offered by large 
groups of common trunks, but since this requires an 
additional operator at the tandem point there is an 
increase in cost of operation and a greater chance for 
errors; the plan, therefore, has its limitations. How- 
ever, with the use of the director and its ability to set 
up any required number of links to reach the termina- 
ting office, it is possible to use the tandem trunking 
principle to its utmost, being governed entirely by 
considerations of plant economies, without regard to 
trafic and operating complications that would have to 
be considered under manual conditions. On account 
of the cross connecting facilities in the director, tandem 
trunking can be arranged àt any time and changed 
from time to time as required. 


Finance.—The directors of the Yorkshire Electric Power Co., 
Ltd., have issued an excellent report for the year 1922. Тһе 
net profit, including balance brought forward, is nearly £125,000, 
ani after paying the 6 per cent. dividend on the cumulative 
preference shares it is proposed to pay 8 per cent. on the 
ordinary, to add £25,000 to the general reserve fund, and carry 
forward nearly £27,000. 

The ILE.E.—The following are the arrangements of the 
Students’ Section, South Midland Centre, for the second half 
of session, 1922-23:—February 16, Е. R. Coombes. * Protec- 
tion " ; February 27, smoking concert, to be held at the Queen's 
Uctel, Birmingham; March 9, radio demonstration and discus- 
sion; March 23, F. Adcock, Ph.D., and №. Н. Wells, Ph.D., 
“Temperature Measurements with the Einthoven Galvano- 
meter "; April 27, annual general meeting, to be followed by 
F. H, Beacon, “Mining Switchgear.” 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


HANDBOOK FOR ELECTRICAL ENGINEERS. (Ву Pender. 
Second edition, f'cap. 8vo, cl, 2,263 pp., profusely 
illustrated. (Chapman and Hall, 30s.  net.)— 
This is one of those monumental handbooks which 
give in a condensed but at ithe same time eminently 
clear and practical form an epitome of present-day 
electrical science as utilised by engineers the world 
over. Not only so, but it contains chapters on subjects 
which are certainly not electrical, although they show 
what can be done by mechanical power, and, therefore, 
are of use to those who may have to prepare electrical 
schemes in competition with such power. For in- 
stance, “Locomotives, Steam,” deals only with the 
steam locomotive as distinct from “Locomotives, 
Electric,” and is quite an instructive and valuable 
résumé of the leading types, their classification, 
design, tractive effort, fuel and water consumption, 
annual costs, etc. So, also, with the chapters on 
"Heat and Steam Engineering," “Engineering Mate- 
rials,” "Structural Engineering,” “Hydraulic En- 
gineering,” etc., although, of course, the main basis 
and, indeed, bulk of the book is electrical. The chap- 
ters themselves are arranged in the alphabetical order 
of the subjects treated upon, from “Abbreviations and 
Symbols,” to “X-Rays,” and have in every instance 
been most carefully 1evised or, indeed, rewritten by 
the responsible experts, while entirely new articles 
have been added on such important subjects as the 
electric propulsion of ships, electric welding, frequency 
changers, phase converters, etc., etc. Mr. Harold 
Pender, the editor-in-chief, is well known as the 
director of the electrical engineering department of the 
University of Pennsylvania in Philadelphia, and Mr. 
Wm. A. Del Mar, the associate editor-in-chief, is an 
old City Guilds' student, an assoc. member of our own 
Institution of Electrical Engineers, and is now the 
chief engineer of the Habirshaw Electric Cable Co., 
Yonkers, New York. Yet another well-known name is 
Мг. Н. M. Hobart, M.I.E.E., who has contributed 
to various sections, and * Telegraphy and Telephony " 
has been revised by Mr. S. G. McMeen, the great 
authority on the latest advances in those branches of 
electrical engineering. ^ Each chapter finishes with a 
useful bibliography of the best treatises on the sub- 
ject dealt with in the text, and there is not the slighitesit 
doubt that this new edition will have a hearty welcome 
from enterprising electrical engineers wherever the 
English language is spoken or read. | 


Lockwoop's BurLbER'S AND CONTRACTOR’S PRICE 
Book, 1923. (Lockwood, 7s. 6d. net.)— The new 
edition of our old friend does not call for much com- 
ment. Mr. J. P. Allen, the editor-in-chief, always does 
his best to maintain the high* reputation which the 
book holds in the building trade, and he has made all 
such alterations and revisions as are possible and suit- 
able, considering that costs of labour and materials 
are not by any means stabilised. The electrical sec- 
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tion; which is contributed by Mr. A. P. Haslam, 
M.LE.E., is one of the largest and best in the whole 
book and bears evidence of very careful thought and 
preparation. He covers the ground fairly thoroughly, 
but. we would suggest that when preparing the next 
issue reference should be made to some of the many 
patent wiring systems now on the market They are 
helping to reduce installation costs very materially. 
The book should undoubtedly find a place in the office 
of every electrical contractor. 


ADVERTISING AND SELLING ELECTRIOITY. 

Mr. J. W. Beauchamp, M.I.E.E., gave a lecture on 
Saturday, February 10, at the Birmingham and Dis- 
trict Electric Club on advertising and selling in rela- 
tion to the electrical industry. In an exceedingly 
interesting address he explained the objects of “The 
Electrical Development Association," and emphasised 
importance of co-operation among supply 
authorities, manufacturers and contractors in arousing 
a national interest in the use of electricity, and thus 
preparing the ground for more detailed individual 
selling efforts. He showed that the work of the asso- 
ciation was to make new consumers, and to stimulate 
the demand for new apparatus, and not to divert 
The work 
was of the more importance to counteract the very 
intensive work of the British Commercial Gas Associa- 
tion, 

The E.D.A. was established by various electrical 
bodies to provide a means for this particular co- 
operative work, and Mr. Beauchamp gave details of 
the methods and procedure of the Association, includ- 
ing Press advertising exhibitions, posters, the issue 
of booklets, leaflets and the like; the preparation of 
matter for the publicity campaigns of supply authorities 
and contractors; the investigation and prepara- 
tion of data useful to salesmen; and the organisation 
of sales conferences. The latter is at the moment the 
most important phase of the association's activities, 
it being a regrettable fact that the arousing of the 
electrical industry to a realisation of the importance 
of modern selling methods was a very necessary and 
difficult job. 

Mr. Beauchamp hoped that the Birmingham and 
District Electric Club would assist in organising one 
of these conferences in Birmingham in the near future. 


M.-V. SHOWROOMS. 


The Metropolitan-Vickers Electrical Co., Ltd., have 
now opened new showrooms at their Manchester 
address, No. r4, Long Millgate. These are appro- 
priately decorated for the display of electric light 
fittings in true period designs. This makes the choice 
of the right fitting a much easier matter than when 
it is merely taken from its wrappings and set on a 
warehouse counter. The fittings are made by Messrs. 
Harcourts, Ltd., of Birmingham (recently acquired by 
Metropolitan-Vickers Company), who have a reputa- 
tion as ornamental brass founders extending back for 
тоо years. Fittings of a plainer type are also on view, 
and there is a special room of particular interest to 
the trade where wiring materials and supplies are 
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installed. There is also an electric kitchen, in^which 
cooking demonstrations are given by means of the 
well-known ‘‘ Cosmos ” utensils. 

The ‘‘ Cosmos ’’ Radiophone in various types and 
sizes is also part of the showroom display, and visitors 
can listen to broadcast entertainment. 

The M.-V. Company, recognising that it is difficult 
for the electrical contractor to supply adequate show- 
room accommodation for the display of high-class 
fittings, and for demonstrations of electric cookery, 
have opened showrooms in London, Birmingham, 
Bristol, Cardiff, Edinburgh, Newcastle-on-Tyne, Leeds, 
Sheffield and Manchester, with a view to helping to 
fill this need and in the hope that the electrical con- 
tractors near these centres will make use of them by 
sending their customers to see these displays and 
demonstrations. Full credit, we understand, will be 
given for any business done in this way. 


STEAM TURBINES. 


'The question of steam turbine design, as previously 
dealt with by Metropolitan-Vickers Electrical Co., Ltd. 
(Trafford Park, Manchester), in their Circular No. 
1435/2a, is now more fully dealt with in their Special 
Publication No. 7445/2, which runs to 88 pp. (11 in. by 
81 in.), and is very finely produced. The turbine plant 
manufactured by the M.-V. Company is of the Eateau- 
Impulse type, and, after some introductory remarks 
explaining, with diagrams, the general arrangement, 
the subject is treated in a practical straightforward 
manner down to the smallest detail. There are 58 
illustrations in all, many being sectional diagrams and 
others made from photographs of complete machines 
or component parts. The subject matter is divided 
into seven parts :—(1) Introductory ; (2) H.P. Turbines ; 
(3) Recent Developments in Large Turbine Practice; 
(4) Feed Heating Systems for H.P. Turbines; (5) 
Reducing and Back Pressure Turbines; (6) Mixed 
Pressure Turbines; (7) Geared Turbines. There is a 
most imposing (subdivided) list of M.-V. tarbines in- 
stalled and on order. 


COMFORT ON LONDON’S UNDERGROUND. 


Experiments have been in progress for a long time 
to determine the best all-round design for the rolling 
stock on the underground railways of London. It was 
determined that the most efficient way to arrange the 
doors is for there to be a pair of double doors on each 
side of the car. To provide as silent running a car 
as possible experiments were carried out by Dr. A. M. 
Low toi locate the principal causes of noise—by photo- 
graphic records of the various sounds produced. As a 
result it has been determined that in future the car 
bodies are to be of metal, and certain general principles 
as regards ventilation and the exterior design have 
been determined. In order to determine further the 
most convenient interior design the company have 
designed an experimental car, and have obtained from 
each of five of the leading rolling-stock manufacturers 
in this country an experimental car of the firm's own 
design. These six cars are now undergoing severe 
tests, and are about to be put into service so that the 
public will be able to aid the company in picking out 
the best features of each, with the object of obtaining 
a quiet-running, comfortable, well-lighted standard 
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design for future use. The first order to this standard 
design will be for cars required on the Hampstead and 
City and South London lines between Hendon (Central) 
and Highgate 
be opened for traffic in October next. 


Various Items. 


Swansea.—The recent electrical exhibition cost the Corpora- 
tion £442, the expenditure being £1,218 and the revenue £777. 
The total attendance was 35,702. 


Ballybay (Ireland).—The T.C. have decided to form an. elec- | 
tric light company for the town, the company to be managed | 


by the Town Council in the interests of the ratepayers. 


China.—Tenders are invited for the supply of electric railway | 


signalliug material for the Peking-Mukden Railway.  Specifi- 
cations and particulars from Mr. C. P. Sandberg, 4o, Grosvenor 
Gardens, London, S.W. т. 

Unemployment.—In the February issue of Production and 
Export, the journal of the British Empire Producers’ Organisa- 
tion, there is an article of particular interest by the chairman 
of the organisation, Mr. Ben H. Morgan, entitled "Permanent 
Cure for Unemployment." 

Two New Diesel Electric Ships.—According to the current 
issue of Zhe Motor Ship, the Great Lakes Engineering Works, 
Detroit, have received an order from the McDougall Terminal 
Warehouse Co., Duluth, Minnesota, for two Diesel electric ships 
each of 258 ft. in length. 

Meetings.—An extra meeting of the I.E.E. will be held on 
Thursday, 22nd inst., at 6 p.m., when Dr. H. W. Nichols will 
deliver a lecture on * Transoceanic Wireless Telephony," to be 
tollowed by a discussion. ‘Also Mr. B. Welbourn will exhibit 
two cinematograph films оп “The Electrification of the Chicago, 
Milwaukee and St. Paul Railroad Company.” 

Obituary.—Another well-known veteran in the electrical 
industry has just recently passed away in the person of Mr. 
F. Sales Thomas, the managing director of the Saxonia Electric 
Wire Co., Ltd. In his early days Mr. Thomas was connected 
with the Bessbrook and Newry Electric Tramway, and a wide 
civcle of friends will mourn his loss. He was about 65 years 
of age. 

“ The Wireless Dealer.’”—This is the title of a new wireless 
paper to be published monthly, of which the first number will 
be ready in March. It is published for the trade only, and will, 
of course, appeal directly to the actual dealers in wireless 
apparatus and equipment. Full particulars may be obtained 
from the-Trader Publishing Co., Ltd., 139, ‘Fleet Street, 
London,. E.C. 4. 

A Patriotic Resolution. —At a meeting of the Council of the 
LE.E., held on the rst inst, the following resolution was 
passed:—“That in view of the present state of trade and 
employment, the Council request members who place, or who 
advise upon the placing of orders, to specify, as far as 
practicable, that the plant and material ordered shall be of 
British manufacture." 

Joint Lecture.—4A joint lecture, entitled “Preparation of Esti- 
mates, Specifications and Contracts for Electrical Work," will 
be given by Messrs. W. E. Highfield and Alan Kirk, of the 
N.A.S.E., and Captain A. E. Penn, of the Engineers-in-Charge, 
at St. Bride's Institute, on Tuesday, 27th inst., at 7 p.m. It 
is certain to be of direct interest and value to a large number 
of members of both Institutions. 

Wireless Enthusiasm.— The inaugural meeting of the St. 


Bride Radio and Experimental Society will be held in the 


large hall of the St. Bride Foundation Institute on Wednesday, 
21st inst., at 7.30, when the President, Capt. H. Riall Sankey, 
C.B., has kindly consented to open the proceedings with a short 
address, to be followed by a demonstration and general meet- 
iug. Visitors are cordially invited to attend and take part in 
the proceedings. 

Finance.—The directors of W. T. 
Co. have decided to recommend 
ordinary shares of 2s. per share, less income tax, making. 
with the interim dividend of 1s. per share paid | on Sep- 
tember 1, 1922, 3s. per share for the year.——The directors of 
the Charing Cross, etc., E.S. Co., Ltd., recommend a dividend 
on the ordinary share capital of the West End undertakings 
of the company for the half-year ended December 31, 1922, 
making, with the interim dividend already distributed, 12 per 
cent. for the year 1922, and a bonus of 2s. per share (free of, 


tax). 


Henley’s Telegraph Works 
a final dividend on the 


and Moorgate; which is scheduled to | 


FEBRUARY 16, 1923. 


Siam.—During r921-22 electrical goods and apparatus to the 
value of £138,000 were imported into the country, as compared 
with £112,000 in 1920-21, : 

The Electrical Contractors’ Assocn.—On January 31 a sub- 
branch of this Assocn. was formed at Croydon, comprising the 
electrical contractors in the Croydon area. Mr. A, D. Dean 
was elected chairman, and his son, Mr. J. A. Dean, hon. sec. 
Meetings are to- be held on the last Wednesday in every 
month, 

Practical Education.—A Conference on ‘‘ Practical Education ” 
will be held at Cheltenham at Easter, and a well-known firm of 
electrical engineers are equipping and demonstrating a wireless 
installation for the benefit of the members of the National 
Association of Manual Training Teachers, by whom the 
Conference is being held. 

Argentina.—The D.O.T., 35, Old Queen Street, London, 
S.W. 1, has received a telegram from Buenos Aires to the effect 
that the Department of Sanitary Works are inviting tenders for 
19 groups of vertical centrifugal pumps with electric motors and 
spare parts. This advance information may enable English 
inakers to communicate with their representative in the Argen- 
tine with regard to the matter, 

Broadcasting in Cardifi.—The Broadcasting Station in Cardiff 
having now commenced operations, Messrs. Siemens Bros. 
and Co., Ltd., have made arrangements to give demonstrations 
of their Broadcasting receiving apparatus at their branch office 
in St. Mary Street, Cardiff (telephone No. 1960), Electrical 
dealers in South Wales are therefore cordially invited to make 
E appointment by communicating with the company's branch 
office. 

Benevolence.—We have received from Mr. F. B. O. Hawes, 
the secretary of the Electrical Trades' Benevolent Institution, 
a printed list of the contributions given in connection with the 
recent annual festival dinner, the ‘total amounting to 
852 05. 3d. What is wanted is some benevolent-minded 
individual to send along a cheque to make up the level 
£1,000. We are certain that Mr. Hawes would give it a very 
hearty welcome. 

A Handsome Souvenir.—We have to thank the Relay Auto- 
matic Telephone Co., Ltd., of Marconi House, Strand, W.C. 2, 
for a handsome souvenir of the Relay Automatic Public Tele- 
phone Exchange, which was supplied by the company to the 
British Post Office for the public service in Fleetwood. It 
contains a fully illustrated description of the whole installa- 
tion, details of which were given in our issues of November 24, 
December 1 and 8 last year. 

Faraday House.—The Lent term issue of the Faraday House 
Journal is, as usual, full of interesting information in regard 
to the institution itself and the progress which is being made 
by the present-day students, as well as of the men who have 
gone through this great institution in the past, and are now 
holding high positions in all parts of the world. Mr. T. R. 
Warren contributes an instructive article on “The Insulation 
Resistance of 'Three-phase Networks," and there is also a 
well-written account of the Hebburn Works of Messrs. Reyrolle 
and Co., Ltd., together with a brief report of the annual dinner 
o* the old students. 

Ghituary.—It is with regret that we announce the death of 
Mr. Percival Philip Kipping, which took place on Sunday, 
February 4, at his house at Harrow. Mr. Kipping was 57 
years of age, and had always been actively associated with 
the science of telephony. At an early stage in his career he 
was the proprietor of the Universal Telephone Company, which 
was afterwards merged into the National Telephone Company, 
of which concern he became traffic superintendent. Later he 
was employed in Glasgow and afterwards joined the General 
Electric Co., Ltd., as manager of the telephone depart- 
ment, On the formation of the Peel Conner Telephone Works 
(proprietors, the G.E.C., Іха.), he- became the secretary of 
this concern and was aiso technical director of the Bogota 
Telephone Co. Mr. Kipping was a prominent Freemason, 
of whom many were present at the graveside, and was highly 
respected among his colleagues in the G.E.C., and indeed the 
whole of the electrical trade. 3 
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THE ELECTRIFICATION OF A RAILWAY 
CARRIAGE AND WAGON WORKS. 


Leicestershire is the Railway Carriage and Wagon 
Works at Coalville, the proprietors of which are 
Messrs. Stableford and Co., Ltd. (managing director, 
B- Р. Booth, Esq.). 
This company started with a few small shops. over 
50 years ago, and having steadily increased its activi- 
ties, now has works covering over 30 acres. The shops 
comprise forges, smithy, machine, erecting (capable of 
accommodating 200 wagons, and served with a modern 
compressed air system), stamping . and hydrauiic 
pressing, saw mills, wood wagon, punching, and shear- 
ing, tool, heat treatment and oxy-acetylene welding, 
foundry, pattern, as well as an experimental laboratory. 
The whole of the works was recently electrified 
| throughout, the contractors being the General Electric 
| Со., Ltd. The power house is centrally situated, the 
| principle generating unit being a 1,250 K.V.A. 
EE. C.-Fraser and Chalmers turbo-alternator. The 
| turbine is a high pressure machine running at 3,000 
| rp.m. and capable of developing an automatic over- 
| 


| 
| One of the largest industrial undertakings in 
| 


load of 25 per cent. The steam conditions are as 
. follows :— 


Bressure ...... 200 lb. per square inch, 
Super heat .... 500 degrees, total temperature. 
Vacuum ...... 28 inches with barometer at 30 in. 


|. The alternator is a 3-phase 50 cycle machine wound 
| for 440 volts. It has a solid rotor, special clamping 
| system for supporting the end windings of the stator, 
| a ventilation system which keeps the air for cooling 
| the rotor entirely separate from that which cools the 
| stator; this air being passed through a Sturtevant air 
| filter. 
| The condensing plant consists of a surface condenser 
| Supplied by Worthington-Simpson, and cooling is 
| effected by a chimney cooling tower supplied by the 
| Premier Cooler and Engineering Co., Ltd., with a 
capacity of 85,000 galls. per hour. The pumps are 
| driven by a 5o h.p. motor in a roomy basement below 
the power station floor. à 


In addition there is a 125 K.V.A. alternator, driven 
by a Bellis steam reciprocating engine, This is intended 
for nightshift or week-end purposes. The switchboard 
is arranged on a gallery sufficiently raised for the 
attendant to comimand an uninterrupted view of the 
station. 

The power house is served by a 12-ton hand-operated 
Morris crane, and sufficient space is provided fer the 
duplication of the present plant. 

The boiler house contains two Adamson Lancashire 
boilers with space for a third, 30 ft. by 8 ft., with 
Green's economiser and Adamson  superheaters. 
Induced draught is supplied on the Louis Prat system ; 
feed is effected by two Clarke Chapman pumps. 

Sub-stations are suitably situated in the works. 

As far as possible a standard size of motor was 
adopted for the various machine tool drives, and about 
two dozen 3-phase ‘* Witton "' 


, 


squitrel cage motors 


rI.—GiRbER Миллхс MACHINE, BELT DRIVEN BY 
25 н.р. '' WiTTON " 3-PHASE MOTOR. 


Ете. 


“IG. 2.—MurrIPLE DRILLING Macuines, BELT DRIVEN 
BY 25 H.P. '' WirTON"" 4-PHAsE MOTOR. 


have been installed, the majority of the drives being 
through belts. The motor speed is обо r.p.m 
Naturally, it was not; possible to meet quite all the 
requirements for driving with one size of motor, and 
in consequence a few other sizes are to be found, sucb 
as the 60 h.p. machine driving shafting in the stamp 


shop. Typical examples of the drives of the 25 h.p. 
motors are seen in Figs. r and 2; in each case the 
INIVERSITY OF ILLINO 
IRBANA-CHAMF | 
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G.E.C. auto-transformer starter is seen in proximity 
to the motor. 

In addition the G.E.C. were entrusted with the 
design of the electric lighting installation. In most 
instances direct overhead lighting by steel reflector 
fittings was specified, but in many shops semi-indirect 
industrial pendants were used. All the lighting. points 
are equipped with Osram lamps, those in the larger 
shops being of the gasfilled type. 


TELEGRAPH: 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 


COMPILED BY A SILVER MEDALLIST. 


Q. 1.—Describe with the aid of sketches the con- 
struction and action of the automatic switch used on 
repeaters. 

A.—ig. 1 shows the principle of an automatic 
switch, together with its internal connections. Æ is 
an electromagnet consisting of two coils placed abreast 


EIG. 1. 


and joined in series. A, A! are armatures that play 
between the contact po'nis shown, being held normally 
against the outer stops by means of spiral springs 
So S4 When a current of certain strength passes 
through the coils in either direction the armatures are 
attracted to the inner stops. Each automatic switch 
on a repeater corresponds to one of the terminal 
stations, and its function is to respond automatically 
to the movements of the key switch of that particular 
station. If the key switch at a terminal station is put 
to the ''send " position the armatures of the corre- 
sponding automatic switch are attracted; if it is put 
to the ''receive " position, the armatures are pulled 
by springs to the outer stops. In the first case the 
result is to connect the section of the line leading to 
the distant station to the repeater battery, while in the 
second case the line to the distant station is joined 
to the repeating instruments but disconnected from the 
repeater battery. 

The operation of the automatic switch will be best 
understood by following the operation of signalling 
from, say, the down to the up station through a 
repeater, Fig, 2 shows the general arrangement, in 
skeleton form, of a double current simplex repeater 
on which automatic switches are used. Suppose the 
down station key switch is put to “ send," a current 
will flow over the line from the down to the repeater 
office and will pass through the down-side galvano- 
meter, the right-hand armature of the automatic 
switch V, polarised relays R and P to earth. The 
tongues of the relays R and P are therefore placed on 
their spacing contacts. The operation of relay P, 

* Consult also *Questions and Solutions in Telegraphy and 


Telephony,” Final Grade, by Few, 2s. 3d. post free f 
ELECTRICITY Office. At ao - 


which is a polarised neutral relay having its tongue. 
fitted with adjustable springs for holding it normally 
midway between the contact stops and clear of both, 


KEY Sw tw 


Down Stanon UP STATION | 
) 


WHEATSTONE 
RECEIVER 


REPEATER OFFICE 


FIG. 2. 


completes the circuit of a local battery Б through the | 
automatic switch T, and the latter is energised, thereby 
attracting’ its armatures to the inner stops. ‘This 
connects the tongue of the transmitting relay R, via 
the right-hand armature of the automatic switch T to 
the line leading to the up station, and a spacing 
current is sent to the latter because the tongue of relay | 
R is on the spacing contact. If the down station key 
15 depressed the line current is reversed in direction | 
and the tongues of, both relays R and Р are attracted | 
to their marking stops, and a marking current is sent | 
to the up station. | 

During the operation of signalling from the down | 
station the tongues of the relays P and R vibrate in | 
unison with the signals passing through. The circuit | 
through the automatic switch T is therefore being | 
continually broken and closed again, and in order to. 
prevent the armatures from breaking contact during | 
the passage of the tongue of relays P from one stop | 
to the other the coils of the automatic switch are 
shunted by a resistance Z of the same value as the 
coils Æ themselves, viz., 1,000 ohms. This makes the. 
automatic switch sluggish in its action by providing | 
an easy path for the self-induced currents in the coils 
when the momentary breaks occur in the local circuit, 
and consequently preventing the demagnetisation of 
the cores. 

A leak circuit is connected to the automatic switches, 
as shown, in order to enable the repeater clerk to check | 
the working of the repeater. | 

When the down station has finished sending, the | 
key switch there is put to ''receive " and the line 
current is thereby cut off. The armatures of automatic 
switch T are then pulled back by the springs and the | 
apparatus is ready for the up station to send. 


‚ (To be continued.) 
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- SIMPLE WIRELESS RECEIVING. 

The following is a condensed report of the proceed- 
ings on the informa! talk on “Simple Wireless 
Receiving,” given by Mr. Philip R, Coursey, B.Sc. 
(Engj; L A.M.LE.E.,  F.Inst.P.,, en. "Wednesday, 
January 3r, 1923, under the auspices of the Association 
of Engineers-in-Charge at St. Bride's Institute, the 
chairman being Wm. McLaren, Esq. ` The time fixed 
for-this event was 7.30 p.m., in the Board Room, but 


. long. before this hour the seating accommodation had 
|. кү: . . 
. been. exhausted, and members and friends still con- 


| discussion on wireless could arouse. 


$ 


t 
! 


| 
| 


tinued to arrive—fortunately the Bath Hall had become 
vacant, and it was voted to transfer the meeting 
thereto, where ample room was available for every- 
one. [his at once showed the intense interest any 
The chairman, 
after introducing the lecturer, said that he felt sure 
all “were as keen as himself to be dispelled by 
Mr. Coursey of the "mystery " of wireless trans- 
mission; and as events proved, to a very great extent 
this was characteristically dealt with in all its points 
by the very clear lecture that followed. 

.Mr. Coursey aptly remarked that nearly all power 
stations were transmitting agents, inasmuch that every 
time- a. circuit breaker “came out," or the brushes of 
the- machines. “sparked,” impulses in a small way were 
caused to the ether, in the same way that in com- 
mercial wireless stations it was done by high tension 
generators. Many types of rectifying minerals were 
mentioned by the lecturer, included galena, bornite, 
zincite, carborundum and silicon, etc., but owing to 
the more recent introduction of the thermionic, or 
three-electrode, valve, to 1 great extent crystals were 
net now so largely used, owing to their limits of 
reception of signals (telephony about 15 miles, and 
telegraphy about 150 miles). А brief description of 
the working of a valve was given, and its various parts 
mentioned, viz., the filament, grid and plate. A method 
of collecting the minute high-frequency and extremely 
bigh-periodicity currents was by erecting an aerial 
conducting wire on insulators, and connecting this 
to the wireless instrument, and another wire to be 
‘connected to a water pipe, and so causing a “loop” 
conductor. Another new feature of receiving broad- 
cast telephony was mentioned in the piece of apparatus 
known as the “Ducon”’ condenser, for fixing to your 
existing electric lamp-holder and so utilising the wiring 
of the house as an indoor aerial. The lecturer gave a 
few details relating to the method of obtaining licences 
for radio telephony, and also explained the meaning’ of 
the now familiar sign on wireless instruments, B.B.C. 
(British Broadcasting Company), this sign only ap- 
pearing on sets approved by the G.P.O. for use on 
broadcasting. Experimental licences were also dealt 
with, and it was pointed out that where the applicant 
could prove to the G.P.O. that there was a valid 
reason for seriously wishing to experiment in radio 
research, invariably such licences were granted. The 
lecturer concluded by saying that he hoped, in the 
short space of time available, he had to some extent 
helped to lift some of the “haze” from the members 
on the question of radio telephony, and invited any 
member for questions on the matter. 


This remark at once made many members rise 


simultaneously, all endeavouring to catch the speaker's 
eye, and anxious for more knowledge on the subject, 
asking such questions as:—Whether receiving sets 
would be affected by local power stations? Cause of 
oscillation? Is it better to have high-frequency detec- 
tors or low frequency? Why did a certain set (home 
made) work minus the “earth " wire attached? Who 
discovered the rectifying properties of crystals? Why 
was it necessary to have a “grid leak " in a valve set? 
Would a single aerial wire be more efficient than a 
twin, etc., etc.? ‘All were dealt with at great length 
and patience by Mr. Coursey, and it was evident that, 
having quite aroused the “spirit of radio ” in the mem- 
bers, it would be at no very distant date that a further 
informal talk on this matter would take place. The 
time was getting very late, and it was with regret 
that the meeting had to close after a most hearty vote 
of thanks had been given to the lecturer by Mr. Wm. 
McLaren, and seconded by Mr. Watkins. 


[1 Js 


Н. M. 


COUNTY BOROUGH OF STOKE-ON-TRENT. 


SUB-WORKS EXTENSIONS. 


Public supply of electrical energy in the Potteries 
was inaugurated by the starting of the Hanley elec- 
tricity works in r894. Ағ the Federation of the 
Potteries in 1910 it was naturally decided to work the 
whole district as one electrical anit. The principal 
power house remained at Hanley, supply being given 
to the “‘sub-works” at Burslem, Longton and Stoke. 
The new power house is adjacent to the original one 
at Hanley (2,200 volts, 100 cycles, single-phase), and 
supplies electrical energy at 6,600 volts, so cycles, 
three-phase to the sub-works, where it is converted to 
low tension A.C. or D.C., depending on the system 
previously in vogue in the different districts. The old 
plant at the sub-works has been shut down and, except 
for relatively small but modern turbco-plant to take 
care of peak loads, the sub-works are now converting 


stations, e.g., at Burslem in the year rgrio-i1 the 
peak load was 746 kw., and the units generated 


2,141,387, while in 1921-22 the peak load was 1,027 
kw. and the units generated 96,895. 

On March 30, 1922, the extensions’ to the certral 
power house were officially opened, and on January 18, 
1923, extensions to the sub-works were officially 


opened. "These extensions comprise the following :— 
1,000 «kw. rotary converter (Metropolitan-Vickers 


Electrical Co., Ltd.) and 1,000 kw. turbo-alternator 
at (Burslem, the iatter machine being by the English 
Electric Co., Ltd., who also supplied the 600 kw. motor- 
alternator required at Hanley sub-works, and the 
1,000 kw. turbo-alternator for Stoke, where has also 
been installed a 1,000 kw. motor converter (Bruce, 
Peebles and Co., Ltd.). The necessary E.H.T. circuit 
breakers and control panels, and the L.T. switchgear 
and instrument for Burslem, Hanley and Stoke were 
supplied "by the Metropolitan-Vickers Electrical Co., 
Ltd. They conform in gereral appearance to the pre- 
existing control panels so that a good appearance has 
been maintained. For the extensions to E.H.T. and 
L.T. mains, Callender's Cable and Construction Co., 
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Ltd., were responsible. The following notes eugment 
some of the foregoing information. 

At Hanley the three-phase switchgear was installed 
ia an existing cubicle in the central power house and 
is practically similar to that existing. The single-phase 
switchgear is, in this case, installed in the old Hanley 
station, and an existing single-phase equipment was 
modified so as to be suitable for the new machine. The 
motor circuit is fitted with the Merz-Price circulating 
current system of protection. 

Besides the turbo-alternator and converting plant 
several new 6,600-volt feeders have been added at 
Burslem to meet the demand from consumers requiring 
a bulk supply at this voltage. Consequently the 6,600- 
volt switchgear has been greatly extended and changes 
have been made to the existing switchgear to meet 
the new conditions. | A set of moulded stone cubicles 
equipped with the latest design of oil-circuit breakers 
has been built for the new circuits. These cubicles are 
fitted with duplicate busbars to provide a flexible 
switching system.: The existing cubicles were modified 
t» accommodate the duplicate busbar arrangement and 
these line up with the new set. 

The additional control panels have been arranged to 
be similar in appearance to the original panels, so 
that a uniform appearance is given to the control board. 
Special protective devices have been fitte1 on new cir- 
cuits to ensure continuity of supply on the rest of 
the system should a feeder or machine circuit become 
faulty. These devices are briefly described later. 


A similar series of extensions to those at Burslem 
have been carried out at Stoke. In this sub-station, 
however, the switchgear changes were more drastic. 
It was found necessary to pull down and rebuild the 
existing cubicles in a different position to obtain the 
space required for the new switchgear. Advantage was 
taken of this necessity to build all the cubicles required 
to the same design and at the same time. The change- 
over and rebuilding of the existing circuits were com- 
pleted without any interruption of the supply. The 
cubicles are constructed of moulded stone which is 
carried in a wrought-iron framework. Duplicate bus- 
bars are provided, and the oil circuit breakers are of 
modern design having a large arc-rupturing capacity. 

The control panels line up with those existing and 
form an extension to this board. Special large 
synchronising instruments, visible from any part of 
the control board, have been installed to facilitate 
the synchronising operation. As at Burslem, special 
protective devices have been installed on the generator 
and feeder circuits. 

The extensions at Longton have not been so extensive 
as those outlined above. Two additional rotary con- 
verters have been installed and the necessary switch 
cubicles and panels have been arranged to form exten- 
sions to the existing structures. They are similar in 
arrangement to the existing equipments, but a modern 
type of circuit breaker has been supplied. 

During the past few years, supply in bulk at 6,600 
volts has been required by various large firms and 
surrounding districts. Most of these consumers are 
supplied from the central power house, but a*few! are 
supplied from the 6,600-volt bars іп the main sub- 
stations. These consumers’ sub-stations have been 
supplied with switchgear designed to secure the safety 
of the operator, as it is likely that the majority will be 


principle in a different manner. 


operated by semi or unskilled men. Most of these 
switchboards are truck type switchboards fitted with 
hand-operated circuit breakers. All the apparatus 
requiring attention is mounted on a movable truck 
which can be wheeled away so that the adjustments can 
be made with ease and in safety. When the truck is 
in position all *‘ live” parts are enclosed, and inter- 
locks prevent the circuit being made or broken on the 
plug: contents. 

Devices to limit the area of disturbance in the case 
of machine or feeder breakdowns have been installed on 
new circuits and on some of those existing. The 
circulating current protective system used on generators 
and converters protects the machine and disconnects 
from the bars in case of an internal fault. When used 
in conjunction with an automatic field switch, its 
instantaneous operation prevents much damage to the 
machine. It has been found, in cases of machines pro- 
tected by this system, that repairs required have been 
very small and the machine has only been out of com- 
mission for a very short period. 

Two protective systems have been fitted to the main 
feeders, viz., the Merz-Price balanced voltage system 
and the split-conductor system. The former is in many 
respects similar to that above, but the connections are 
made in a different manner. The principle is the same 
in both cases, i.e., that under healthy conditions the 


| currents flowing: into and out of a circuit are the same, 


and can therefore be balanced against each other. Any 
difference between the two due to an intermediate fault 
can be made to operate a relay and disconnect the 
faulty circuit from the network. 

The split-conductcr system utilises the balancing 
The main conductor is 
divided equally, so that the main current in each portion 
of the conductor is the same. The two half-currents 
are then balanced against each other. This system is 
more sensitive than the balanced voltage arrangements, 
avoids the use of a pilot cable, but requires a special 
form of main cable and circuit breaker. Both systems 
are unaffected by faults or overloads outside the pro- 
tected area. Therefore, in order to prevent damage by 


heavy currents when*a fault occurs just outside this 


area, say, on the sub-station busbars, all feeders are 
fitted with overload inverse time limit relays of the 
induction pattern. Both the time and overload settings 
are adjustable, and they are designed so that the more 


the overload exceeds the relay setting, the shorter is 


the time of operation of the relay. 

Great credit is due to Mr. C. H. Yeaman (Borough 
Electrical Engineer) and the Electricity Supply Com- 
mittee for the way they have tackled the difficulties of 
co-ordinating’ supplies in different areas at different 
voltages in a reliable and economical manner, | 


Eravo, “Gecophone.’—The Ze/fas! Telegraph reports that on 
Christmas morning between one and two o'clock ‘Christmas 
carols and a sermon broadcast from Newark, New Jersey, 
_U.S.A., were picked up in Belfast by Mr. J. D. Morrison, of 
the G.E. Co., who was listening-in on a standard “ Gecophone ” 
two-valve listening-in set. An independent check was taken 
‘by Mr. A. Coates, who was able to confirm the result. On the 
previous night Mr. Morrison heard vocal and orchestral music 
‘from the same station, and when it is remembered the “Geco- 
iphone ' two-valve set is-primarily designed for the reception 
of broadcast telephony from the British Broadcasting Stations, 
it will be realised that the results obtained on this occasion 
speak volumes for the design and  sensitiveness of these 
instruments. " 
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The Weston Galvanometer Model 375 has been specially designed 
to meet the demand for a Portable Galvanometer of great durability, 
[reasonable sensitivity, and moderate cost. 


| The scale is 2.35 inches in length, is uniformly divided, and is cali- 
brated 30—0—30. 


The resistance of Model 375 Galvanometer is approximately 29 ohms. 


. The current required for a millimetre (1 scale division) deflection is s ед 
20—25 micro-amperes. ы, ч 
With 1 volt a deflection of 1 millimetre (1 scale division) will be "e 
btained through 50,000 ohms, but as a deflection of 0.2 of a scale y 
livision can be readily detected the Galvanometer is, in reality, ser- 
viceable through approx. 250,000 ohms. 


To further illustrate the serviceability of Model 375, it should be 
jtated that on any bridge measurements up to 2,000 ohms, the deter- 
minations can be made toa better accuracy than 2 of 1 per cent., and 
on values of 1,000 ohms or less the accuracy is within } of 1 per cent. 


| Write for particulars. 


VESTON ELECTRICAL INSTRUMENT Co., Ltd. 


|ephone з Audrey House, Ely Place, Holborn, E.C.1. Telegrams : 


bern 2029. * Diyoled Smith London.’ 


Exide 


H.T. BATTERIES 
for 
VALVE SETS 


TYPE BK. 24v, 28v, or 32v. 


Owing to the demand for these batteries all 


STAND No. 37. ALL-BRITISH : 


1 WIRELESS EXHIBITION, MAN- : orders will be dealt with in strict rotation. 
с Prices approximately опе  shilling а volt. 
Cone ul etn т САИ ae 2 Ask for Leaflet 4030. 


300 
SERVICE 
DEPOTS 


IN THE Head Office : | Y i Midland DES. YN London : 
U Kk CLIFTON JUNCTION, 58, DALE END, 219-229 SHAFTESBURY AY., 
Nr. MANCHESTER. BIRMINGHAM. W.C.2. 


es! ~ 
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ADOPT THE BEST PRACTICE 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 


HIGH EFFICIENCY 
LONG LIFE 
EASY TO MAINTAIN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
central Stations, Private Installa- 
tions and general purposes 

of all kinds 


HART ACCUMULATOR CO,, L'? 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 


BELFAST .. - .. 41, Chichester Street. MANCHESTER .. 4, Victoria Bridge. 
BIRMINGHAM .. 174, Corporation Street. WESTMINSTER ,. 36, Victoria St., S.W.r. 
BRISTOL .. +» 37, Victoria Street. York od .. 6, Bridge Street. 
GLASGOW .. 107, Welington Street. 


JOHN OAKEY & SONS, LTD. 


^ ANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
| BLACK LEAD, PUMICE, CRGCUS, TRIPOLI, 
ROUGE, &c. 


Cakey’s “Flexible Twilled" Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale Mz kérs, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY re required. 


| FLINT & GARNET PAPER IN ROLLS. 
5o yards long by 18 in., 20 in., 24 in., 30 in., 36 in., 4o in., 42 in, & 43 in. wide. | 


“WELLINGTON” EMERY WHEELS. 


WCCOSS Гӯ 17 JOUK 
own band — 


You have the brain and ability to earn more than 


you do to-day. But you need that little extra 
acientific training. This training we give you in 
your own home. Tell us TO-DAY which of the 
subjects mentioned below you are interested in. 
We will send you at once, POST FREE, a book 
explaining how we can help you, a book which will 
enable you to make the most of your own powers, 


and rise to the top. 


WE TEACH BY POST. 


Aeroplane Engineering Mathematics WELLINGTON EMERY | 
Aero Engines — _ Electric Motor Car Ignition AMBEBEROK LEAD (MILES IEONDON; GEI 
Electrical Engineering Starting and Lighting Systems ALL BRITISH MADE, 
Wireless Telegraphy Internat Combustion Engines 
Electrical Installations Motor Engineering 
Electrical Control Gear Commercial Engineering 
Alternating Current Marine Engineering 
Lighting (Electric, Gas, etc.) Naval Architecture 
Electric Welding Civil Engineering 
Telegraphy, Telephony Ship Design 
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bably appear in the paper. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted onapplication. Subscription: 13s.a year, 6s. 6d. half year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


——— 

Apropes the alarming frequency of supply failures 
to which I referred a fortnight since, I cordially wel- 
come Mr. J. F. Heslop’s letter giving 
interesting data concerning the 
Barrow mishap, which, it will be 
recalled, owed its origin to a mouse, 
which obtained access to the E.H.T. machine panel 
controlling a 1,000 kw. rotary converter, through a 
slot in the concrete slab, provided for the accommoda- 
tion of the switch connecting rod. As Mr.. Heslop 
infers, this accident serves to, direct attention to a 
defect in the design of this gear, and the very thorough 
investigation into the cause of the breakdown, indicated 
by his interesting letter, is just what is needed in every 
one of these cases to provide the necessary remedy 
against a repetition. No doubt the Barrow switchgear 
will now be suitably modified to guard against a re- 
currence of this incident. 


Electricity 
Breakdowns. 


Since I recorded my last somewhat lengthy list of 
failures in supply there have been several additional 
breakdowns, all more or less serious. One, at Ilkeston, 
was due to a shift engineer becoming entangled in 
the plant at the power station. Fortunately for the 
man he was not seriously injured, but the electric 
light supply was interrupted for over half an hour, and 
the tramway service for an even longer period. Roch- 
dale, also, was plunged in darkness for a few minutes 
recently by the act of a Radcliffe youth, who threw a 
steel ring on to a bare overhead transmission lire, 
thus setting up a short circuit on the power line from 
the Radcliffe Works of the Lancashire Electric Power 
Company. As in the case of Ilkeston, the tramways 
were also held up similarly, though orly for a brief 
period. Again, at a West Ham church, the electric 
light failed during service, and, curiousiy enough, the 
hymn immediately fÓollowingz the incident, «as “О, 
Grant Us Light." 


By far the most serious failure, however, was it 
Oldham, where the bursting: of a 6,000 kw. turbo- 
generator at the Corporation Electricity Works inter- 
rupted the entire town's supply, and partly wrecked the 
power-station buildüng and roof. Fortunately there 
was no loss of life, although two men were injured by 
the flying fragments. A fire, involving some lubricat- 
ing oil and insulating materials, followed the explosion, 
but was speedily suppressed by the fire brigade. This 
Oldham incident js by no means the first of its kind 
to be reported during the last few months, and gives 
one furiously to think whether the margin of safety 
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in peripheral speeds, having regard to the normal 
fatigue of metals, has not been exceeded in some of the 
larger rotors row in service. If is speed which tells 
the tale in the long run, and tbere is a vast difference 
between the so-called high-speed reciprocating engines 
of a decade ago and the very large rotary units, run- 
ning at speeds of the order of 2,000 to 3,000 r.p.m., 
which are the order of to-day. 


The tendency is towards still greater concentration 
of power in the single generating set, and the lessons 
of these recent failures should be taken to heart by 
the designers of turbo-generators and rotary converters. 
High speeds in the earlier models where diameters of 
rotors were more restricted than to-day, allowed a far 
higher factor of safety, and I saw a 1,250 kw. mixed 
pressure set running to-day, at full load, whicr has 
been in regular commission, without shutting down for 
more than an hour at a time, since 1916. This par- 
ticular set was started up early in that year, and 
stopped at the end of twelve months’ service 1er in- 
spection under the guarantee clause in tne contract. 
It proved to be in perfect order, and was reassembled, 
and again put into commission, since which time it has 
been running continuously, with very short occasional 
stops, never exceeding an hour at a time, for over 
six years. I wonler how many of the modern giant 
turbo-sets will achieve a similar record? 


Another recent experience may throw some light 
on power-station failures. An acquaintance of mine 
had occasion to see the station superintendent at a 
certain large power station in the Midlands, which, for 
obvious reasons, shall be nameless Не reached the 
station in due course, found no one about, wandered 
the full length of two rows of boiler houses, equipped 
with chain-grate stokers, still without meeting a soul. 
He then entered the main building, walked all round the 
plant, of which three large multi-kilowatt turbo sets 
were in full commission, ascended to the switchboards 
gallery, still without meeting anyone, or even sighting 
a human being, and, finally, in a small office leading 
off from the gallery, came across a junior girl tele- 
phone operator, who, it seems, was the nearest human 
being to all that mass of valuable plant for a matter 
of nearly half ап kour. = 


Now, if my friend’s experience is anything to go 
by, one can visualise many thousands of kilowatts of 
plant simply looking after itself for a good many hours 
of the twenty-four, and, should anything happen of 
a nature likely to cause serious derangement of the 
plant, there would be no experienced official at hand 
to take emergency measures. It is a well-known fact, 
of course, that modern power plant is to all practical 
intents automatic, and, therefore, can, if need be, 
look after itself for hours at a time without human 
attention. But that is only if all goes well, and, with 
high speed, complicated mechanical and electrical gear, 
there is always the possibility of the vnexpected hap- 
pening. It is quite on the cards that some of the plant 
breakdowns reported lately have originated from a 
similar condition of affairs to that above. reported. 
What is the proper venue of a station superintendent, 
anyhow’? 
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A paragraph in the Bioscope opens my eyes to a 
practice which I had scarcely credited any wage earner 
with sufficient malice atorethought to 
accomplish. It refers to the mal- 
treatment of cinema fiims at the 
hands of the trade union operators 
through whose hands they pass in process of exhibi- 
tion. Films are very easily damaged and thus ren- 
dered unfit for exhibition. Moreover, they necessarily 
have to pass through so many hundreds of pairs of 
hands in course of exhibition throughout a wide circuit 
of cinemas in London and the provinces, that there is 
every possibility of damage through careless handling 
or deliberate intent. The writer of the paragraph above 
referred ta stresses this point, and reminds his readers, 
who number many actual cinema operators, that the 
Operators' Section of the E.T.U. in Scotland some 
time ago launched an exceilent scheme devised to place 
all its members “on their honour " to do certain things, 
and to leave certain other things (which were 
unoperator-like practices) alone. 


Trade Union 
Sabotage? 


As our informant observes, this scheme, unlike most 
hailing from the Land o' Cakes, seems to have been 


lost sight of, and the evils the scheme was intended. 


to remedy are as rampant as ever. Several renters 
have come forward with examples of maltreated films, 
and in some cases apparently maliciously maltreated 
films, which damage can only have been wrought 
with one object, to cause trouble, or in revenge for 
some imagined wrong suffered by the perpetrator. 
In the interests of electrical trades unionism, it is to 
be hoped that the operators' section will do their level 
best to safeguard the good name of their institution. 
There is nothing to be gained by wanton damage to 
employers’ property, which must inevitably react, 
sooner or later, upon the operators themselves. The 
continued employment of large numbers of cinema 
operators depends entirely upon the cinema-going 
public. Once lose popular favour, and the operator, in 
due course, loses his job. Nothing disgusts the 
picture-going public more than bad films, and many 
a cinema has suffered in box-office receipts by showing 
films which were reminiscent of a continuous heavy 
rainstorm; whether the effect was due to sabotage or 
hard wear, the result is the same—lost patronage. 


I would direct my readers’ attention to the letter 


from Mr. Justus Eck which appears in another 
column. He deals with a paper read 

(Im) by a Mr. A, E. Bawtree, before a 
Propaganda. recent meeting of the Royal Photo- 


graphic Society, dealing with the 
alleged dangers to eyesight in domestic electric lighting 
and cinema. picture displays. Although cleverly con- 
ceived and based on plausible arguments, the paper 
in question bristles with inaccuracies, which, if uncon- 
tradicfed, are calculated to do much harm to electric 
lighting and cinema interests in the lay mind, as well 
as to modern incandescent gas lighting interests. This 
is indeed propaganda of a very dangerous and un- 
warranted kind, and it behoves everyone interested 
in our industry, as well as in the associated industries 
of the gas supply and cinema proprietors, to co- 
operate in neutralising the effect of Mr. Bawtree’s 
paper. 


This gentleman, who may be quite disinterested in 
his efforts to prove that modern illuminants are 
depriving us of the sense of vision, is a staunch. 
advocate of the old-fashioned wax candle, but I scarcely 
think even Mr. Bawtree would care to prepare the 
details of his very interesting paper, and carry out 
all his duties after sunset, by the aid of the light which 
was all our grandfathers and grandmothers, a hundred 
years back, had at their disposal. I am not an 
ophthalmic expert, but I am open to wager that the 
best wax candles and tallow dips of the last century 
wrought far greater havoc to human eyesight than the 
properly diffused illumination from the most efficient 
half-watts of to-day. 


It has remained for the E.D.A. to ventilate, by 
means of a very effective folder, a crying evil of the 
accessory trade which has been with 


Wall Plugs us for years, and in spite of the 
and Inter- good work of the British Engineering 
changeability. Standards Committee. Under the 
apt title, ‘‘A Check on Business 

and How to Avoid It," this pamphlet, E.D.A. 


No. 344, directs attention to the difficulties arising out 
of the existence and sale of so many different gauges 
and patterns of wall plugs and sockets for use in con- 
nection with electric lighting, cooking, heating and 
small power appliances. Having outlined the evil which 
exists and directed attention to the existence of an 
approved standard, the pamphlet advises all consumers 
and contractors, as well as retail traders, to insist 
wherever possible that the plugs and sockets used on 
any installation shall be to B. E. S.A. standard dimen- 
sions. As as example of the need for this publicity 
it has been stated that the 5 ampere two-pin plug is 
made in no less than thirty different patterns and sizes 
(verb. sap.). 


I notice with sincere regret that in the report on 
Mexican trade, recently supplied to our Departiment of 
Overseas Trade at Westminster, by 

The Word of Mr. Norman, who is the British Com- 
an Englishman. mercial Officer at Mexico city, he 
refers to the fact that the British 

word is not what it was before the war. This is a 
tendency which must be fought at all costs. For 
generations the phrase '* The word of an Englishman ”’ 
has been a proverb throughout Latin-America, and our 
business houses and individuals must maintain that 
reputation for integrity and quality or we shall lose 
óne of our greatest assets. In those great markets, 
which are at present only the mere coast-line of a 
continent, with enormous possibilities of trade, we face 
the keen competition of the world, and it is therefore 
up to us not to lose any of our initial advantages. 
British capital and enterprise have helped to develop 
many of the republics, and we want to obtain all the 
orders we can in order to keep our factories going 
for the sake of our great manufacturing towns and 
districts. True, conditions here have been responsible 
for various broken promises in regard to delivery, etc., 
but as Mr. King says, commercial travellers and traders 
generally must remember that '' reputation for precise 
fulfilment of contracts is one of our strongest assets.” 
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THE DUREX WIRING SYSTEM. 


The rapid increase in the use of lead-covered and 
cab-tyre sheathed cables for electric light and power 
installations during the last few years has clearly 
demonstrated that; the future prosperity of the electric 
wiring industry is mainly dependent upon low instal- 
lation costs, Every responsible engineer will agree, 
however, that unless low-priced installations аге 
erected on sound mechanical and electrical principles, 
the ultimate effect upon the industry will be detrimental 
rather than, beneficial. е9 

Тһе Durex system of electric light and power wiring, 
for which basic patents have been granted, has been 
introduced by Simplex Conduits, Ltd., after thorough 
investigation of all wiring systems in use to-day. 

In the design of the component parts, practicability 
and technical merit have been considered of primary 
importance, yet the total erection and maintenance cost 
of a Durex installation is remarkably low. The system 
complies with the I. E. E. rules, and comprises a range 
of fittings and twin or triple-core flat metal sheathed 
or cab-tyre cables. When the former are used the 
system is known as the Durex D.M.S. (durable metal 
sheathed) system, and when the latter as the Durex 
C.T.S. system. 


Standard cables are listed in six sizes, twin from 
1/.044 (6.1 amps. at I.E.E. rating) to 7/.044 
(ar amps.), and in three sizes triple-core from 1/.044 
to 3/.044. The metal sheath in the D.M.S. system 
is made of an almost incorrodible alloy possessing con- 
siderable strength and flexibility, and this cable may be 
used for all ordinary installations in conjunction with 
any of a most comprehensive range of fittings, mounted 
in metal outlet boxes or ironclad switch and fuse gear 
provided with the Durex conical water-tight and gas- 
tight gland, which positively ensures electrical con- 
tinuity. The illustration shows an outlet; junction box, 
whence it can be seen that when the cable is placed 
between the lead bonding clamps it is firmly gripped 
by them as the conical gland is screwed into position 
in the box, which is accurately machined to jigs and 
provided with a, counter-sunk hole in the back for 
screwing to the wall or other convenient support. 

Durex D.M.S. cables may be laid between floors and 
ceilings, lath and plaster and other hollow partitions 
and walls without further protection, but where they 
are subject to mechanical injury, as іп “ down runs " 
to switches, or where buried in cement, etc., it is 
recommended that; they are protected by a short length 
of $ in. conduit connected to the switch outlet box by 
means of the standard conical gland casing. 

The Durex C.T.S. system is a very praciical system 
for all exterior wiring, and should find very extensive 
application in the electric light and power wiring of 
chemical works, shipbuilding yards, railway sheds, 
colliery outbuildings, etc., as it completely provides the 
necessary degree of protection to C.T.S. cables at 
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junctions to the fittings and other electrical apparatus 
with which it is connected. 

Fuller details may be obtained from Simplex 
Conduits, Ltd. (Garrison Lahe, Birmingham; 113/7, 
Charing Cross Road, London, W.C.2, and from their 
various other branches). 


Correspondence. 
DANGEROUS PROPAGANDA. 
The Editor of ELECTRICITY. 

Sır, —With about one hundred others I attended 
a meeting, yesterday, at the Royal Photographic 
Society to hear a lecture by Mr. A. E. Bawtree, 
F.R.P.S., on “* The Dangers to Eyesight in Domestic 
Electric Lighting and Kinema Picture Displays," of 
which the following is the printed synopsis :— 
“ Theoretical considerations — collected evidence — 
demonstrations in support of the contentions—effects— 
of electric light shown to be injurious by reason of its 
colour, intrinsic qualities and mode of generation—the 
kinema picture display shown to impose the utmost 
strain upon the eyes.” 

On the seats for the audience there was a printed 
slip headed :— 

DANGERS IN ELECTRIC LicHr. 
1. Instantaneous lighting up. 
2. Intrinsic intensity at least eighty times that of 
a flame. 
а. Large volume of light obtainable. 
4. Difference in colour to that of a flame. 
s. Much vlItra-violet emanation. 4 
5. Possibility of X-ray, Electron and undiscovered 
emanations. 
Induced currents from alternating supply. 


N 


DANGER IN THE KINEMATOGRAPH [sic] DispLay. 
Intermittent [sic] intervals of darkness of con- 
stant periodicity. 

Mr. Bawtree, a fluent speaker, has assembled many 
interesting lantern slides and muchi data from well- 
known sources, and gives a lecture eminently con- 
vincing to the lay mind, and herein lies the danger, as 
his apparent object is the substitution of the wax 
candle or resin torch of our ancestors for modern 
illuminants of all kinds, including gas flames and 
mantles. [^ 

At the meeting, every person, including the chair- 
man, who joined in the discussion, pointed out the 
«rors and fallacies embodied, so that the display of 
red and white wax candles found no supporters. 

The object of this letter is to ask you to warn 
-members of the electrical industry of the possibility of 
this well-prepared lecture being repeated at local 
societies where discussion is not permitted, and to get 
members to attend lectures where discussion is per- 
mitted and then easily destroy the unique accusations 
built on assumptions and false analogies. 

The lecturer mentioned that there would be a full 
report, I assume in the Journal of the Royal Photo- 
graphic Society, and this should be obtained and 
read, and it will be there seen how such appreciated 
names as those of Dr. Sylvanus Thompson and Dr. 
Kenneth Mees are cunningly introduced to give an 
air of verisimilitude to an otherwise bald and uncon- 
vincing yarn.—Yours faithfully, 


February r4, 1923. Justus Еск. 
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A WIRELESS RECEIVER FOR 7s. 6d. 


We give herewith an illustration of a small crystal 
radio receiving set, the component parts of which are 
now being put on the market at the marvellous price of 
7s. 6d. What is more, it is a really serviceable instru- 
ment, and the writer has listened through it to the 
broadcasting from Marconi House, when the voice 
might have been that of a 
speaker in the same room. 
The parts are sent out care- 
fully packed, with clear 
instructions as to assembly, 
and consist of an  ebonite 
detector panel with all holes 
properly drilled, a wound 
induction coil, tuning slider, 
screw clamp, crystal cup, best 
quality crystal, a universally 
jointed detector permitting 
accurate and easy adjustment, 
together with the necessary 
screws and parts for com- 
pleting the receiver as shown 
above. The phones are not 
included, as users are left to 
purchase the type which best 
suit the personal fancy and purse, but the actual set 
as shown is a marvel of value, which can be put 
together by any man of average intelligence, and we 
anticipate that it will make quite a stir in the wireless 
world. The inventor is an electrica] engineer who is 
well known in another branch of engineering but who 
has lately turned his talents to wireless. He has 
perfect confidence in the claims which he makes for his 
novel instrument, and these are supported by our own 
tests as referred to above. 

Complete instructions and drawings for the wiring 
connections are included with each outfit, and it would 
be difficult to cenesive anyone failing successfully to 
erect and wire the component parts. 

Certainly constructing a wireless outfit such as this 
not only brings delight to the listeners-in, but is an 
invaluable introductory education to wireless science. 
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ELECTRIC LIGHT FIXTURES. 


GEC: 


We have received from the General Electric Co., 
Ltd., Magnet House, Kingsway, W.C.2, a copy of a 
new edition (the r6th) of their catalogue of clectric 
light fixtures (section Е. of complete catalogue). This 


new list, which is being: mailed to the company's trade ` 


customers, contains some 216 pages of designs, manv 
of them entirely new, which combine the requirements 
of modern lighting with artistic effect. 

_ All list prices have been revised to include reductions 
in the cost of labour and material to date of issue, and 
it may be expected that these prices will now remain 
stabilised, 

The list is a new departure in that it is produced 
throughout by the photogravure process. Four beauti- 
fully reproduced colour designs of typical fittings are 
included, and altogether the list is, we imagine, the 
most comprehensive and complete volume of its kind. 

The arrangement of the sections of the catalogue is 


simple and logical and easy for reference. The 
excellence of the illustrations will render the list of the 
greatest value to dealers, architects and engineers in 
aiding them and their clients to make a selection. 


CESSATION OF WRITTLE WIRELESS 
CONCERTS. 


Wireless amateurs will learn with regret that they 
wili no longer be entertained by the burlesques and 
parodies from the Writtle wireless station which have 
been enjoyed so much each Tuesday evening during 
the last twelve months. They were inaugurated by 
the Marconi Scientific Instrument Co., Ltd., one of 
the Associated Marconi Companies, in February, 1922, 
to provide British amateurs with material for experi- 
mental purposes which had not previously been avail- 
able in this country; but now that there is an 
abundance of telephony available from the broadcast 
stations, the company considers that its enterprise has 
served its purpose and that Writtle may rest upon 
its laurels. 


“HART ” ACCUMULATORS FOR RADIO WORK. 

The accompanying illustration. shows the “Hart ” 
6-volt "Meg. 9,” Ref. 807, battery, having capacity 
of до ampere hours on continuous discharge, which is 
now greatly in demand as the filament battery for 
radio work. The Hart Accumulator Co., Ltd., hold 
lange stocks of these to meet immediate demands, 
both at their Stratford works, and also at their various 
branch depóts throughout the kingdom, including Bel- 
fast, Birmingham, Bristol, Dublin, Glasgow, Manches- 
ter, Westminster and York. 


The battery consists of three cells in glass boxes 
with sealed ebonite iids and vent plugs, and is contained 
in a waxed wood crate with finger grips on ends, or 
strap carrying handle as preferred by purchasers. The 
leading wireless companies in the country are large 
users of these batteries, and users generally declare 
it to be the most serviceable battery for valve work at 
present offered. These batteries are made in portable 
form and in 4- and 6-volt, from 20 to 60 ampere hours 
continuous capacity. 


Telephone Statisties.—According to the Automatic Telephone, 
on December 31 last there were estimated to be 23,238,106. tele- 
phones: in the countries specified below. Of these’ ?рһопеѕ 
1,231,557 were automatic—a percentage of .053. The percentage 
of automatics in Africa is .008, ‘Asia .023, Europe .049, 
Oceania .133, North America .053, U.S.A. .o51, and South 
America .об2, 
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. . 
Questions and Answers by Practical Men. 
RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technica- 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspon 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а ** nom 
de plume," but, both inthe case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words “ Questions and Answers” or “ Q” and “ A" should be placed a 
the top left-hand corner of all letters intended for this column. 


Question No. 155. 

Can anyone give me details which govern the 
selection of a fuse carrier? I desire some for use on 
the following service :—Volts 440 d.c., 50 amperes, 
three wire.—‘‘ Cable.’’ 


Question No. 156. 

Can any reader give me information concerning a 
good method of indirect lighting. I have a small study 
where I do a lot of drawing, and I find the ordinary 
electric light is very trying for my еуеѕ.— Pen.” 


(Replies to Questions 155 and 156 must be received 
not later than March. 31, 1923.) 


Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated. ] 


B.E.S.A. PUBLICATIONS Nos. 109-1923 AND 110-1923. 
—These specifications were first issued in 1921, but it 
has been found necessary to revise the sections cover- 
ing the tests. As in the first editions, the specifications 
do not include switches or circuit breakers for use with 
series motors, circuits of high inductance or traction 
circuits, all of which may require a higher breaking 
capacity than is specified therein. A distinction between 
an isolating switch, a switch and a circuit breaker is 
laid down as follows :—'' An isolating switch is 
intended only for interrupting the circuit when there 
is no load current. A switch is suitable for breaking a 
load-current ; and a circuit breaker is suitable for inter- 
rupting abnormal conditions such as that of short cir- 
cuit." A number of terms used in modern switchgear 
practice have been defined and a series of standard 
sizes has been included. Dimensions of back con- 
nections and the distance apart of the stud centres of 
knife switches have been agreed upon so as to secure 
a reasonable amount of interchangeability without inter- 
fering with details of design. Since it is not practicable 
to take out a complete range of tests on every switch 
or circuit breaker, the tests have been divided into two 
categories, i.e., tests which are carried out on every 
switch or circuit breaker and those which are carried 
out only on a switch or circuit breaker of a type. 
Copies of the specifications may be obtained from the 
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Offices of the B.E.S.A., 28, Victoria Street, West- 
minster, S.W.1. Price, each тз. net, post free т<. zd., 
or from the office of ELECTRICITY. 


STERLING RADIO 
RECEIVING SETS." 


Publication No. 342, 
just issued by е 
Sterling Telephone and 
Electric (Со,  Ltd., 
Telephone House, 210, 
Tottenham Court 
Road, London, W.r, 
is full of interest for 
listeners-in under the 
Postmaster - General’s 
broadcasting licence, 
as well as for amateur 
experimentalists in 
need of accessories. 

Standard sets 
offered range from the 
Sterling No. г crystal 
set, which has a 
range of 25 miles 
from the broadcasting 
station, and is also 
furnished with an 
extra coil, enabling it 
to receive time signals 
from the Eiffel Tower. 
Tuning facilities consist of two radial switches con- 
trolling inductance tappings, and the set inclucves a 
pair of 2,000 ohm headphones. 

In valve sets the Sterling Company offer a two and 
three-valve combination respectively, for broadcast 
licence only, and with a range up to 100 miles on head- 
phones, or 50 to 60 miles on loud speaker. In each 
case a convenient switch enables the user to change 
over promptly from headphones to loud speaker. The 
valves are completely enclosed and protected in the 
body of the case. 

For experimental licence holders there is the Sterling 
No. 4 four-valve set, embodying one H.F. amplifier, 
one detector, and two note magnifying valves. Each 
valve has a separate switch and its own control re- 
sistance. The tuner is contained in a separate unit, 
coil holders being provided for plugging in honeycomb 
coils. This set enables radio concerts to be picked 
up anywhere in the United Kingdom. 

In loud speakers, the pooular method of reproducing 
broadcasted music and speech, the company specialises 
in the Magnavox Junior and Senior loud speakers, 
illustrated, both of which are already well known to 
our readers, and which require the application of a 
field current to yield the very best results in regard 
to volume and clearness. For use with these Magna- 
vox loud speakers there are also listed two and three- 
valve power amplifiers, which coasiderably augment 
the volume of sound produced. 

Full instructions for coupling up and operating the 
Magnavox combinations are a feature of the list, which 
also deals with a range of accesseries, including 
Sterling intervalve transformers, and some useful hints 
and suggestions for getting the best results. 
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Ready in a Few Days.—We are pleased to say that the 1923 
edition of the “Practical Electrician's Pocket Book" will be 
ready very shortly, It was delayed by the dispute in the bind- 
ing trade. As usual, it has been most carefully revised, and 
among the new items is a splendid chapter on broadcasting by 
an experienced engineer. It represents better value than ever, 
and if you want to secure a copy you should send 3s. 4d. at | 
once direct to the publishers, S. Rentell and Co., Ltd., | 
36. Maiden Lane, London, W.C. 2, and ask them to mail it to 
you as soon as issued. 


/ http://www.hathitrust.org/access use#pd-us 


Original from 
Digitized by UNIVERSITY OF ILLINOIS AT 
INTERNET ARCHIVE URBANA-CHAMPAIGN 


Generated on 2022-12-22 20:16 GMT / https://hdl.handle.net/2027/uiuo.ark:/13960/t9574dj6s 


Public Domain in the United States 


Z Feprvarvy§23, 1923 


THE N.A.S.E.- DINNER. 


The National Association of Supervising Electricians is one 
of the youngest and, at the same time, one of the most virile 
of registered trade unions. Its organisation 1s based on the 
proper use of brains and mental ability, with the aim of buila- 
ing up and improving the status of its members by cordial co- 
operation between employers and employed. The result is 
that it is making rapid and healthy progress, of which ample 
evidence was shown on the occasion of the annual dinner held 
at tne Holborn Restaurant on the 17th inst., when Mr, W. E. 
Highfield presided over about 160 members and visitors, includ- 
ing Mr. Frank Gill (Pres. Inst. E.E.), Sir R. Burton Chadwick, 
and other well-known gentlemen, Atter “The King" had been 
duly honoured, Sir Burton Chadwick rose and said that, in the 
wntortunate absence of Major Vincent Smith, he had been 
called upon at a moment’s notice io propose the toast of their 
President, Mr. W. E. Highfield, and went on to say that his 
(the speaker’s) ignorance of everything appertaining to 
electricity was abysmal, although he acknowledged with 
pleasure his great indebtedness to our science for the manifold 
advantages which it brought in its train. Опе of the finest 
things :n Great Britain at the present time was the spirit of 
co-operation and enterprise, which was being shown more and 
more by societies and associations such as the N.A.S.E., and 
Mr. Highfeld had proved himself a true trade union leader 
in the way in which he was ruling and guiding its destinies, 
à remark which was received with much applause. In reply, 
the President thanked all the members of the Association for 

| the kindness and courtesy which he had always received from 
| them, and referred especially to the assistance so whole- 
heartedly given by. the secretary. (At this point Mr, Brammer 
tried to dive under the table, but could not.) He thought the 
success of the Association was refiected in the large attendance 
| that evening, and also referred with pleasure to the presence 
E Mr. Gill, the President of the I.E.E. In addition, he said 
| that much was due to the way in which the members worked 
| together for their own good and for that of the industry. In 
fact, they all seemed to be part of ome great family. The 
| Associaton was stronger than ever, and he was only too glad 
to think that he would be associated with them all next year. 
The toast of “The Association” was then very ably pro- 


posed by Mr. Frank Gill, who opened his remarks by stating - 


that they could not have had such presidents as had ruled over 
them during recent years without their leaving their impress 
' on the Society. It was a splendid achievement to have won 
recognition as an Association and às a trade union having a 
really excellent organisation, and it augured well for the future. 
He referred especially to the importance of the educational 
scheme and how necessary it was that our young men should 
bé adequately trained. Otherwise, it meant a great loss to 
the efficiency of the nation, and he did not see how we could 
make our way without such training. We must think par- 
ticularly of administration, economics and psychology. In other 
words, as an engineer must learn when and why a bearing 
gets hot, so also should he learn when and why a man gets 
hot. (Laughter.) We must pay attention to the roots from 
| which a man's motives grew and must encourage ideals. Such 
| ideals, indeed, were even above one’s thought of the nation 
_ as a whole, as by such ideals the nation was built up. Не 
| had unbounded faith in the future of the electrical industry, 
EC he believed, was going to be one of the very biggest 
industries in the world. To think that needs enthusiasm which, 
їп combination with change, is one of the essentials of con- 
tinued growth, and that gets back again to education. We 
“must keep our minds flexible. Mr. Gill also referred with 
Pleasure to Mr. Baldwin's speech as reported in that day's 
papers, and said that the cure for our present troubles was 
teal hard work combined with an absolute avoidance of waste. 
To do that it is necessary to teach labour to help you, for 
which education in psychology is so essential. He wound up 
most interesting speech by quoting two examples of what 
this country can turn out, viz., first-class coal and first-class 


Ev. and naturaly the human element was the more im- 
ant. | 


. In reply to Mr. Gill’s well-reasoned address, Mr. Windibank 

(3n a clear and well thought-out speech, referred first to the age 
of the Association and its present strength. He mentioned that 

EU was actually registered as a trade union in 1918, and then 
| went on to say that nowadays the man in the street knows 
| һг can rely on the people with the black coats who supervise 
| the work which he wishes carried out. Undoubtedly the Asso. 
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ciation’s future prospect was a happy one, and after alluding 
cheerfully to the report which had just recently been issued, 
he said that one of the principal items referred to by Mr. Gill 
had been education, with which he felt all present were in 
cordial agreement. Their paper, Contact, was of direct educa- 
tional value, and they aimed at its further improvement. He 
was glad to think that the Association was represented on two 
of the LE.E. Committees, and mentioned also the cordiality 
aud advantages of the combined meetings with the Association 
of Engineers-in-Charge. A new committee had been set up to 
deal with patents, and other important committees were 1n 
session. He claimed that they had a much more broadminded 
grasp than the man in the street of the advantages and dis- 
advantages of trade unionism. The first thing for them to do 
was to have the good of the industry at heart. Co-operation 
and readiness for arbitration should be their watchwords, and 
a bigh standard of technical ability was, of course, an essential 
qvalification, which would itself involve recognition of the 
status of the Association and its members. 

Mr. J. S. Highfield followed with the toast of “The Visitors." 
in which he referred humorously to the fate which would have 
overtaken certain imaginary workmen engaged on a job in Sir 
Burton Chadwick’s house, as well as to the presence of Mr. 
Lang, of Callender’s Cable Co., and Mr. W. E. Warrilow, the 
latter or whom replied in a speech which evoked much laughter. 
My. Whitley was eloquent in his praise of the “Press,” and in 
the regrettable absence of Major Masters, who had left to catch 
a train, Mr. Rentell acknowlelged the courtesies so kindly 
rendered. The various speeches were interspersed with a first- 
class musical entertainment, which was much appreciated by 
all present, and on the motion of the President a cordial vote 
of thanks was passed to those responsible for the very successful 
evening’s arrangements, after which the meeting closed with 
“Auld Lang Syne.” 


S. R. 


Write.—If you have not received a copy of the Sunco 
monthly price list of electrical supplies, write and ask for it. 

“Hints on Wiring."— Interested contractors and installation 
engineers should write Messrs. Henley for the booklet referred 
to in their advertisement on the front cover. It is worth it. 

Sales Conference.— The next E.D.A. Sales Conference will be 
held at Caxton Hall on March 2 at 7.30 p.m., when Mr. A. G. 
Whyte wili read a paper on * The Industry, the Press, and the 
Public." 

Harmony.—The Ladies Night concert of the Electro Har- 
monic Society, which was held on the 14th inst., was a great 
success. It was remarkably well attended, and the programme 
provided was much appreciated, so much so that the demand 
for encores caused it to run on to a later hour than usual, 
but everybody seemed ќо enjoy themselves thoroughly. Hearty 
congratulations to Mr. Sillar, Mr. Hughman and the Musical 
Committee generally. 

Don't Forget This.—We wish to remind our readers that the 
fourth annual smoking concert of the Informal Meetings Sec- 
tion of the LE. E. will be held on Monday next, the 26th inst., 
at the Engineers’ Club, Coventry Street, at 7.45 p.m. Visitors 
who may not be actual members will be admitted to member- 
ship privileges for the evening. Friend K. V. A. Warrilow will 
occupy the chair, and we hope that he will be supported by 
a tight goodly attendance. Perhaps he may spring a few new 
tales for the occasion. He is almost certain to have some good 
broadcasting yarns, 


Meetings.—The I.E.E. will meet in the Institution on Thurs- 
day, March т, at 6 p.m.  Repcrt presented on behalf of the 
British Electrical Research Association by Messrs. S. W. 
Melsom and E. Fawssett on *Permissible Loading of British 
Standard  Paper-insulated Electric Cables.” ^ Arrangements 
have been made for members to dine together at the Engineers' 
Club, Coventry Street, W., after the meeting. The charge per 
cover will be ss. 6d. Those wishing to be present at the 
dinner are requested to send their names to the Secretary in 
advance either in writing or by telephone. б 


NEW BOOKS PUBLISHED. 
'" Lockwood's Builder’s and Contractor’s Price Book, 1923.” 
Cl 8vo, 777 pp., 7s. 6d. пех. e 
* Direct Current Machinery," by Pender. 
146 illustrations, rss. net. 
^ Handbook for Electrical Engineers,” by Pender. Cl. 8vo, 
2,263 pp., with hundreds of illustrations, second edition, 
30s. net. 


Cl. 8vo, 314 pp.. 
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Various Items. 


Faraday Medal.—The Council of the I.E.E. have awarded 
ҮР Faraday Medal to the Hon. Sir Charles А. Parsons, К.С.В., 

.R.S., Hon, Member of the Institution, 

Bolton.—-A spacious showroom has been opened in Deansgate 
by Messrs. Waiter Bradley (Engineers), Ltd., miotor-cars and 
general electrical appliances being on view. 

Choriey.— [he cost of ir stalling electric heating and lighting 
at the Poor Law institution was £11,205. In addition, a 
Serene battery and booster set was installed at a cost of 

ж 1,000. 

^ Annual Dinner.— The annual dinner of the B'ham and District 
Electric Club will be held on Friday evening, March 2, at the 
Grand Hotel, Colmore Row. An excellent menu and first-class 
programme have been arranged. 

Wanted.—Messrs. T. Rutter and Co., of 3s, Victoria Road, 
Aberavon, Port Talbot, wish to know the names and addresses 
of makers of moulds for casting accumulator grids and any 
other plant required for the manufacture of secondary batteries. 
If any reader or advertiser can give them this information 
they will be grateful. 

Apparatus “for Sale.—An advertiser has for sale a Bridge 
Megger, for which he invites offers. Also, the Porcelain Acces- 
sories Co. are anxious to sell best English porcelain ceiling 
roses, cut-outs, aerial insulators, etc.; and another advertiser 
is pushing conduit fittings, cables, etc., from stock, For par- 
ticulars, see small advertisements page. 

4.M.1.E.E. Examination —lt is proposed to hold the Associate 
Membership Examination of the Institution of Electrical 
Engineers in London and other places (at home and abroad) 
towards the end of April, 1923. Entry forms and full par- 
ticulars can be obtained from the Secretary of the Institution, 
Savoy Place, Victoria Embankment, London, W.C. 2 

Meetings.—The Junior Inst. of Engineers will meet at 39, 
Victoria Street, S.W.1, on Friday, 23rd inst, Lecturette, 
“Characteristics, Operation and Maintenance of Underground 
Cables," by A. J. Tracey (slides). Also, on Friday, March 2, 
lecturette, “Glass-forming Machines,” by (OF Saxton (slides) ; 
and on Friday, March 9, “‘Steel W orks Equipment,” by R. C. D. 
Fell (slides). All at 7.30 p.m. 

Engineering Exhibition at Olympia.—We understand that ex- 
cellent progress is being made in regard to the arrangements 
for the Shipbuilding, Engineering and Machinery Exhibition 
which will be held at Olympia in the coming autumn. It is 
being supported by a very large number of firms who are well 
I Ove in the various MEI which it covers, and any firms 
who are anxious to get good space should make a point of 


writing without delay to. the Exhibition Organisers, ‘Messrs. 
F. W. Bridges and Sons, Ltd., Avenue Chambers, 4, Vernon 
Place, Southampton Row, London, W.C.r. 


Obituary.—All readers who have had business relations with 
Messrs. Siemens, in Upper Thames Street, will regret to hear 
of the death (on the oth inst.) of Mr. A. Rowley, who has 
been associated with the Siemens Lamp Sales Organisation 
for the past eleven years. He recently underwent two serious 
operations in St. George's Hospital, and although these 
appeared to have been fairly satisfactory, complications set in 
with fatal result. He had a wide circle of friends in the 
electrical industry, and was well known in the London area. 
The incerment took place on Thursday, 15th inst., at. Hanwell 
Cemetery, and was attended by many of his old friends. 
Peace be with him. Не was-gne of the best. 

A Happy Evening.—On Tuesday, 13th inst., the staff and 
smployees of the D. P. Battery Co., Ltd., at Bakewell, had a 
real good time at the Town Hall as the guests of the com- 
pany. In one large room there was a whist drive with some 
first-class prizes; in another an enjoyable dance and concert; 
and in the Board Room there were the refreshments necessary 
to revive any wearied whist players or dancers. Mr. J. 
Waddell, the manager of the company, presented the prizes 
to the winners, and after that ceremony Mr. Hough, the chair- 
man of the local branch of the Workers’ Union, expressed the 
thanks of all present for the very happy entertainment which 
the company had provided. Mr. Robert Blackwell, the oldest 
employee of the firm, speaking on behalf of his fellow-workers, 
then presented Mr, Waddell with a smoker’s set and a silver- 
mounted ebony walking-stick as a memento of that happy occa- 
sion. The entertainment terminated at 2 a.m., and was an 
excellent testimonial to the happy feeling which pervades the 
works of this well-known undertaking, 


Blackpool.—Electric current is to be supplied free for pro- 
viding illuminations during carnival week to tradesmen who 
desire to make their premises attractive. A deputation of the 
Corporation is visiting Nice with the object of picking up 
hints for the carnival. 

A Useful Bargain.—Messrs, S. Rentell and Co., Ltd., are 
offering for sale piug type Switchboards in which six bars can 
be plugged on to any one of eight others. The equipment 
includes six fuses and lightning arresters, and by removing the 
fuses, twelve bars could be plugged in various combinations 
with the underlying eight, The whole constitutes a switchboard 
which can be used for experimental work in wireless circuits, 
for changing meter test circuits, and so on. They were made 
during the war by leading firms, such as the Ediswan Co., 
Sullivan, Elliott, the A.T.M, Co., Ltd., etc., and cost originally 
about об apiece. The price is 17s. 6d. each net, post free in 
the U.K. If you want one before they are all sold, send your 
order to 36, Maiden Lane, London, W.C.2, without delay. 


Trade Notes, 


A catalogue and price list of Hopkinson Induction Motors has 
rcached us from the makers at Seagrave Road, West, Brompton, 
S.W. 5. It will be of interest to all who are in the market for 
one-, two- or three-phase motors and starters. 

A first-class catalogue (No. 3,680) of electric-light fittings 
has just been issued by Messrs. Drake and Gorham Wholesale, 
Ltd., 07, Long Acre, London, W.C.2. It is a beautifully 
printed work and contains a wealth of illustrations of the latest 
Cesigns in brackets, table pillars, standards, pendants, glass- 
ware, shades, etc., for direct, indirect and semi-indirect types 
ої lighting. It will therefore prove of use to all electrical 
factors and contractors, and has the advantage that the title 
page can be removed neatly and the catalogue lent to any 
private client, without in any way indicating the name of the 
manufacturing firm, 

Two illustrated pamphlets on details of H.T. work can be 
cbtained from the Metropolitan-Vickers Electrical Co., Ltd. 
One bears the title “ High-voltage Switchgear Design ” and the 
other “Electrolytic Lighting Arresters." They are from the 
pen of Mr. W. A. Coates, and can therefore be regarded as 
really authoritative expositions of these difficult subjects. 

Messrs. Crosby Lockwood and Son, the well-known technical 
publishers, of Stationers’ Hall Court, London, E.C.4, have just 
issued their latest quarterly an®Suncement of new publications, 
and will be pleased to send a copy, post free, to any of our 
readers. 

A table showing a few representative sizes of Wild-Barfield 
furnaces, with productions, has just been issued by Automatic 
and Electric Furnaces, Ltd., of 173/5, Farringdon Road, 
London, E.C.1, who are well known as specialists in the heat 
treatment of carbon and low alloy steels. Demonstrations are 
given daily by appointment. 

Messrs, Pettigrew and Merriman, Ltd., of 122, Tooley Street, 
London, S.E.1, have taken up the London agency for the Ashley 
Wireless Telephone Co., Ltd., of Liverpool, whose advertisement 
appears in another page. They are also associated with the 


sale in the London district of the manufactures of the Auto- 
matic Telephone Mfg. Co., Ltd., and will be pleased to answer 
London wireless readers should 


inquiries about their products. 
get in touch with them, 
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ELECTRICAL RESISTANCE FURNACES AND 


THEIR USES 


During recent years electrical resistance furnaces 
have been adopted widely in industrial service with 
very satisfactory results, but little information has 
hitherto been published concerning them either in books 
or in technical journals. We are glad therefore to be 
able to place before our readers the principal facts and 
figures from a valuable paper read recently by Mr. 
Chas. R. Darling before the Royal Society of Arts. 

"The first electrical resistance furnace to come into 
general use in the laboratory was that introduced by 
Heraeus in 1902. This consisted of a porcelain tube 
wound externally with a spiral strip of platinum foil and 
encased by lagging material to reduce loss of heat by 
radiation. A temperature of 1,500°C. could be reached 
in these furnaces, but, apart from the cost of the 
platinum (then high and since much higher), there were 
grave difficulties which prevented these furnaces from 
coming into industrial use. The most serious of these 
difficulties was that occasioned by the high temperature 
coefficient of resistance of platinum, which metal has 

about five times as great resistance at т,300° С. as 
"at o^ C. In other words, a platinum-wound furnace 
designed to carry 20 amperes when hot would allow тоо 
amperes to pass when the winding was cold, if connected 
straight across the normal voltage. A current rush of 
this magnitude would be very undesirahle in itself and 
would probably result in damage to the winding. The 
only means of avoiding it is to connect an external 
resistance in series with the furnace on starting. This 
naturally delays the heating of the furnace itself and 
involves waste of energy, besides which the manipula- 
tton of the resistance and the serious consequences of 
a mistake therein combine to make the equipment 
unsuitable for industrial service. 


| 


DEVELOPMENTS IN HEATING ELEMENTS. 


The sudden awakening of interest in the heat treat- 
ment of steel about the year 1906, and the fact that 
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the temperature required for heat-treating carbon steel 
is below 1,000? C., led to the use (at the National 
knysical Laboratory and elsewhere) of furnaces with 
nickel windings. Nickel melts about 1,450" C. and does 
net readily oxidise below 1,000° C. This material, when 
wound on tubes of vitrified silica, enabled much excel- 
lent work to be done, but it was the introduction of 
nickel-chromium alloys in 1g07 which gave the great 
fillip to the development of the electric resistance 
furnace and enabled it to be used industrially by 
unskilled operators. The two great advantages of the 
nickel-chromium alloys are that they do not oxidise 
even at 1,000° C., and that the temperature coefficient 
of resistance 1s very small, so that a furnace wound 
with nichrome wire can be switched straight on to the 
full supply voltage and brought to full heat in minimum 
time and without waste of energy in regulating 
resistances. : 

The heat-treatment of high-speed steels requires 
temperatures exceeding 1,300° C., апа this is above 
the range of the nichrome wire, which, even when 
specially selected, can hardly be’ used above 1,200° C., 
and is better restricted to 1,000° or  r,roo? C. 
Molybdenum, which melts at 2,600° C., and tungsten, 
which melts at 3,200? C., are fairly cheap metals, but 
unfortunately they oxidise readily in air when heated, 
and the only methed of using these metals for electric 
resistance furnaces is either to evacuate the space 
surrounding the heating coil or to fill this space with 
an inert gas such as hydrogen or nitrogen. Either 
of these expedients can be used in the laboratory, buf 
neither can. be adopted in general industrial service. 
It is true that a molybdenum-wound furnace surrounded 
by hydrogen, and with hydrogen supplied to the furnace 
tube itself, is used to anneal tungsten wire for lamp 
hlaments, but this is a special application, and furnaces 
of this tvpe are certainly unsuitable for use bv ordinary 
workmen in the heat-treatment of high-speed steels. 
Molybdenum and tungsten heating elements share with 
platinum the disadvantage of high temperature 
ccefhcient of resistance, and must therefore be wsed 
in series with a compensating resistance until they are 
hot. 

The same difficulty, that of easy oxidation, hinders 
the use of carbon as a heating element. This material 
will withstand a higher temperature than any other 
known material (its melting point is 3,700? C.), and it 
is also very cheap, but unfortunately it begins to 
oxidise about 600° C., and burns in air very readily— 
as witness the common fire. } 

Another unfortunate characteristic, from our present 
point of view, is the relatively low resistance of carbon 
and the fact that its resistance decreases with increasing 
temperature. A solid tube of carbon can be used as a 
self-heating furnace chamber, but the current required 
is heavy and the voltage applied must be correspond- 
ingly low. By cutting the tube into rings the total 
resistance is greatly increased, due to the relatively 
high contact resistance between adjacent rings, and 
a furnace of this type has been used successfully for 
experimental work. The granular carbon furnace is 
also interesting and, in the laboratory, very useful. 
Current is passed through a layer of carbon granules 
(of a size retained on a 20-mesh sieve) which surround 
the refractory chamber. Current is led into the carbon 
by iron electrodes which are embedded where the area 
of the carbon is large and {һе temperature correspond- 
ingly low. At the centre, next to the refractory 
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chamber, the cross section of the path through the 
granules is smal] and a very; high temperature is 
reached. Due to the variable resistance of the carbon 
the granules are generally heated more intensely at 
some parts of the furnace than at others. This diff- 
culty can be overcome by using a number of electrodes 
which are switched in and out of circuit as required 
to divert the current from one part of the furnace to 
another, thus maintaining uniform temperature. This, 
again, is obviously an expedient which can only be 
emplcyed in the laboratory. 

The most generally useful form of carbon furnace is 
undoubtedly that due to Hancock, which consists of a 
number of carbon rods in series running along the out- 
side of the refractory chamber and forming a cage 
round it. The ends of the separate rods are connected 
by graphite strips, and both are protected from 
oxidation by being covered with a carborundum com- 
position which is highly compressed and then baked at 
high temperature. A furnace of this type can be 
operated at 1,500°C. to 1,7009 C., and, with 
a suitable refractory, it could probably be worked at 
2,000? C. The life of the carbon rods does not 
depend upon the maintenance of a vacuum or upon 
surrounding with inert gas; on the contrary, the rods 
can be bought ready for use at a trivial cost, and when 
it becomes necessary to replace a set this can be done 
in a few minutes without difficulty. 


REFRACTORIES. 


From what has already been said, it will have.been 
gathered that the refractory material for the furnace 
tube or chamber is quite as serious a problem as the 
heating element itself. ^ Porcelain was used for the 
original platinum-wound tube furnaces, and was satis- 
factory tor that purpose except that it was very liable 
to crack. Vitrified silica is an ideal refractory for use 
for nichrome windings, but it is inadvisable to use it 
with platinum because silica and many forms of fire- 
clay cause platinum windings to fuse. Alundum (fused 
aluminium oxide, powdered, bonded and baked) is now 
generally employed for platinum-wound furnaces where 
these are used, and it is probably the best of the 
materials at present available. As mentioned by one 
speaker in the discussion on this paper, mica should 
not be used in conjunction with nichrome windings ; in 
a particular case, a nichrome heater wound on mica 
failed after a few hours’ service at goo? C. 

Silfrax, a special form of carborundum, is an excel- 
lent refractory for general purposes, and is said to hold 
up at 2,000? C., but alundum and fireclays droop 
before this temperature is reached. Zirconia and mix- 
tures of magnesia and zirconia have been reported upon 
favourably in the United States, but these materials are 
not easily obtained in this country. 

At the temperatures reached by the carbon furnace 
it is necessary to use lampblack or porous carbon as 
lagging material, there being no other suitable material 
which will stand the temperature. Vitreous silica 
soltens about 1,600°'C., and becomes crystalline and 
brittle at about r,rco?^ C. Alundum will not stand up 
very well at 1,600° or r,7oc? C., especially if it has 
to carry any weight. 

It might reasonably be thought that the temperature 
within the furnace would be considerably lower than 
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that of the metal heater, but tests by Barfield show that 
at goo? C. the temperature difference between the heat- 
ing element and the inside of the furnace is only about 
10? C. If it is desired to reach the highest possible 
temperature, the heating element may be mounted 
inside the refractory chamber, provided that it will not 
be damaged or short-circuited by the material to be 
heated. 


SIZES AND PERFORMANCE OF ELECTRIC FURNACES. 


Electric resistance furnaces are now used commer- 
cially in all sizes up to about 5 ft. long by 14 in. 
internal diameter. Smaller furnaces from 1 ft. to 3 ft. 
in length and from 2 in. to 12 in. internal diameter are 
generally more convenient for heating small parts, and 
with such furnaces from 5 lb. to тоо Ib. per hour of 
carbon steel can be perfectly hardened. Electric resist- 
ance furnaces are also largely used for melting non- 
ferrous metals, and up to 300 Ib. per hour of brass can 
be melted in a furnace of this type. ‘Rivets can be 
heated conveniently in a rotating electric resistance | 
furnace, a typical performance being the heating of 
150 rivets, each 2 in. long and $ in. diameter, by the 
expenditure of 5 kw. hrs. Representative values of 
power consumption quoted by Mr. Darling are as 
follows :—Tubular furnaces wound with nichrome and 
working at r,ooo?(C.; furnace dimensions, т ft. by 
її in.; o.5 kw. for one tube, and 1.2 kw. for four 
tubes in one casing. Larger furnaces of the same type 
consume 12.5 kw. for a tube 36 in. by 12 in. diameter ; 
and 5 kw. for a furnace chamber 13 in. by 7 in. by 4 in. 
A furnace space r4 in. by 4 in. diameter can be main- 
tained at r,ooo? C. by the expenditure of 5 kw. (8 kw. 
for 1,500°C.), using a Hancock sheathed-carbon-rod 
furnace; whilst a carbon granule furnace will keep a 
chamber 8 in. by 2i in. at 1,700? C. by the consump- 
tion of ro kw. 


ADVANTAGES OF ELECTRIC RESISTANCE FURNACES. 


Though the cost per thermal unit is about three times 
as high when using electricity at rd. per kw. br. as 
when using gas at rod. per ‘therm, yet electricity is 
cheaper than gas for heating small furnaces by the 
external application of heat. This is because an elec- 
iric furnace can be lagged so that there is very small 
loss of heat by radiation, whereas an externally-fired 
gas furnace is extremely inefficient because the products 
of combustion must leave the furnace at the full tem- 
perature of the latter (otherwise they would cool it). 
In the case of larger furnaces which can be heated 
internally by gas, the latter medium is doubtless 
cheaper than external heating by electricity, but, on 
the other hand, the atmosphere inside an electric resist- 
ance furnace is perfectly pure, whereas the atmcsphere 
in an internally-fired furnace is contaminated by the 
products of combustion, and may injure work placed 
therein. 

Another important advantage of the electric furnace 
is the ease with which it can be controlled by a regu- 
lating resistance and the accuracy with which any 
desired temperature can be indefinitely maintained. 

As is now well known, the correct temperature at 
which to quench carbon steels in order to secure the 
best structure is slightly above the temperature of 
recalescence, and coincides with the loss of magnetic 
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properties in the steel. This fact is utilised in the 
special magnetic detector fitted to Wild-Barfield fur- 
naces—an ingenious and most successful device which 
has already been described in these columns (see also 
The Practical. Electrician's Pocket Book).* 

Another form of magnetic detector, devised by the 
Hon. C. W. Stopford and Mr. Darling, consists of a 
magnetically-operated contact breaker which operates 
equally well on direct or alternating current, and when 
the steel becomes non-magnetic, announces the fact by 
closing a bell circuit and giving an audible alarm. 

The inherent flexibility and constancy of the electric 
furnace, coupled with the use of a magnetic detector, 
enables this equipment to be used by unskilled labour. 
As a further precaution the Wild-Barfield furnaces are 
fitted with a silver cut-out loop which melts if the 
temperature exceeds 961° C. (the melting point of 
silver), and thus protects the main heating coil from 
injury by overheating. At the same time, a red alarm 
lamp lights automatically to call attention to the fact 
that the cut-out has operated. Apart from the devices 
already mentioned, the only auxiliary equipment re- 
quired by an electric resistance furnace is a small 
switchboard with regulating rheostat and ammeter. 

A practical point mentioned in the discussion which 
may be useful to readers is that round nichrome wires 
are found to be more durable than nichrome strip; also 
it is better to use two wires in parallel than a single 
wire of equivalent section. 


FUTURE DEVELOPMENTS. 


The future of the electric resistance furnace for 
temperatures up to 1,000° C. or 1,200? C. is already well 
assured, but it has undoubtedly an even greater future 
directly heating elements and refractories become avail- 
able which will withstand temperatures from, say, 
1,500^ C. to 2,000? C. А cheap alloy not oxidising or 
melting below 1,800? C., and having a low temperature 
coefficient of resistance, would be of the greatest 
service in enabling electric resistance furnaces to be 
used freely for the heat-treatment of high-speed steels. 
No such alloy is yet known, but perhaps it may be 
found in some alloy of tantalum, tungsten or molyb- 
denum. The fact that an alloy of aluminium and nickel 
in atomic proportions melts about 1,600? C.—i.e., well 
above the melting point of both its ingredients—is very 
suggestive. Research directed towards the discovery 
of a. suitable high-temperature alloy should prove a 
profitable line of work for those in a position to under- 
take it. Until such an alloy is discovered the best 
industrial resistance furnace is probably the sheathed- 
'arbon-rod type, which can be built in large sizes and 
has relatively low current consumption (higher, how- 
ever, than that of metal-wound furnaces). 

In the neighbourhood of 1,700? C. or 1,800? C. much 
better refractories are needed than are at present 
generally available. As already mentioned, sintered 
zirconia (without bonding material is a promising 
material, but it is not one which can yet be produced 
easily. As mentioned in the discussion on Mr. Darling's 
paper, it is probable that fireclays much more refractory 
and durable than any yet known could be produced by 
more careful grading of the clay and “ grog '' employed, 
by casting instead of hand-moulding the pieces, and by 
devoting more care to the mechanical design with a 
view to securing uniformity of stress. 


* Price 3s. 4d. net, post free, from ELECTRICITY Office. 


TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in Мау, 1922. 


COMPILED BY A SILVER MEDALLIST. 


(Continued from page 92.) 

Q. 2.—Explain the function of the shunted condenser 
used in series with a high-speed Wheatstone receiver. 
Give a diagram. 1 

4.—The speed at which the Wheatstone automatic 
system may be worked is limited, apart from line con- 
siderations, by the rate at which the receiver will 
record signals. This rate is limited because the self- 
induction of the coils of the electromagnets prevents 
the rapid magnetisation and demagnetisation of the 
cores. It is necessary to neutralise the effects of self- 
induction where a greater speed than 300 words per 
minute is required. This is done in practice by intro- 
ducing a condenser shunted by a resistance into the 
circuit at the receiving end, as shown in Fig. 3. 
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When the circuit is first made and the battery е. пъ. Ё. 
applied, the resulting current in the electromagnet of 
the receiver is increased above its permanent value 
by that required to charge the condenser and reduced 
by the self-induction of the coils. These two effects 
tend to balance each other and the current reaches 
its permanent value more quickly. Immediately the 
line current ceases the self-induction of the coils sets 
up an e.m.f., tending to prolong the current in the 
direction of the arrow A; the discharge from the con- 
denser, however, is in the opposite direction, as 
indicated by the arrow В. By suitably adjusting the 
capacity K of the condenser and the resistance R 
of the shunt, it is possible to make these effects 
neutralise one another, in practice, and the break is 
thus made more sudden. The general rule adopted is 
to make KR?-L where L is the coefficient of self- 
induction of the receiver coils. This rule is only true, 
however, on the assumption that the resistance of the 
shunt is very high compared with that of the coils. 

(To be continued.) 
же== ALL 

Finance.—4 circular is being issued to the preference share- 
holders and noteholders of Fuller's United Electric Works, Ltd., 
inviting investment in 6 per cent. First Mortgage Debenture 
тоск, now being issued under the scheme of reorganisation 
which has been carefully prepared during the last few weeks. 
With a new and more vigorous board of directors and fresh 
funds, this good old firm should now be able to weather its 
difficulties and again take its share in the electrical trade, 
which we all think is showing quiet but really steady signs of 
improvement. Good luck to them. 


* Consult also “Questions and Solutions in Telegraphy and 
Telephony,” Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office. 
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Correspondence. 


UP-TO-DATE BILLIARD-TABLE LIGHTING. 
To the Editor. of ErECTRICITY. 

Sir,—I was recently asked to give my opinion con- 
cerning some new billiard-table lighting, and I was 
giad of the excuse that I was not a billiard player, 
merely remarking that there seemed to be plenty of 
light; but I now wish to venture my opinion that foot- 
candles were too much in evidence, end that the card- 
board shades were far from scientifically designed. I 
think the photometer would reveal a mottled illumina- 
tion. 

I should be glad if you or some of your corre- 
spondents could give me particulars of up-to-date 
billiard-table iighting. I thought of some tvpe of 
industrial metal shades, also whether semi-direct or 
indirect has ever been utilised for the purpose, and 
whether a correctly curved or domec ceiling with an 
opaque reflector would be worth thinking of, also 
whether the usual six lights are better than five. 

In case of correspondence through vour columns, 
please reply to—Yours faithfully, ) 

" ALBEDO.” 

Sheffield, February 20, 1923. 


A REVOLUTION IN SAFETY RAZOR BLADE 
STROPPERS. 


Ever since the introduction of the popular double- 
edged Gillette safety razor, inventors far and wide 
have busied themselves in an endeavour to produce 
a perfect stropper and honer for the thin but highly 
clhicient cutting edges. Up to the present their efforts 
have been unsuccessful and the majority of these safety 
razor stropping devices are based on fundamentally 
wrong principles. 

For reasons best known to themselves, but fairly 
obvious to everybody who considers the subject, the 
makers of the blades do not advocate resharpening, 
and state on their labels, and in fact on the blades 
themselves, “No stropping—no honing.” This 
injunction, however, is contrary to accepted practice in 
connection with the maintenance of edged tools in 
constant use, and razor blades in particular. 

No razor, whether ordinary solid, hollow ground, or 
safety, will retain its keen edge without regular atten- 
tion, but there is no reason why judicious honing and 
regular stropping should have any more deleterious 
effect on a thin safety razor blade than on the old- 
fashioned variety. 

Both implements are, or should be, of high quality 
hardened steel, and, whilst occasional honing may 
involve the actual removal of an infinitesimal quantity 
of steel from the cutting edge at each operation, and 
thus eventually reduce the effective width of the blade 
and its consequent prejection and clearance above the 
toothed guard, stropping has no such result, but leaves 
the original finely serrated cutting edge unaffected, save 
that the microscopic serrations are again lined up by 
the stropping process after having been bent out of line 
by their passage through a strong beard. 

Viewed under a powerful microscope a keen razor 
edge, in good condition, resembles the edge of a saw. 
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The act of shaving gradually displaces these fine teeth, 
bending them to one side or the other, after the manner 
of ''setting °’ the teeth of an actual saw to give it 
clearance. As already explained, the act of stropping 
resets these teeth in line, and the razor edge is again 
made as keen as before use, without, however, removing 
any metal in the process. 

It follows that a good quality 
safety razor blade, efficiently 
stropped, should last just as 
long as an ordinary razor, and 
that there should be по neces- 
sity to scrap the blades after 
a week, ten days, or a fort- 
night's use, as is customary 
with many users of safety 
razors. 

Some shavers spend a small 
fortune in new. blades every 
year, whereas at the cost of a 
dozen blades they can procure 
а well-designed, thoroughly 
efficient and convenient strop- 
per *which will indefinitely 
prolong the life of a single 
blade, and, what is more, 
ensure a perfectly close, quick and easy shave every 
time the razor is used. 

The ** Tarantella’’ Stropper illustrated is designed to 
accommodate Gillette blades and, as shown in the 
iluustration, is operated after the manner of a bird- 
scarer or policeman's rattle, being lightly whirled in 
the hand first in one direction, then in the other. This 
causes the oblique leather-faced strop to pass with a 
rotary motion, up and down the full edge of the blade 
and at an angle to it, thus imitating the expert barber's 


A 


| 
F 


stroke on a conventional strop, but without his 
dexterity, arising from long practice, and with 


mechanical precision independent of the user or his 
inexperience. 

Reversing the blade in the spring clip, and repeating 
the process, re-conditions the opposite edge, the. entire 
process occupying’ a minute or even less. For obstinate 
cases, or blades in very bad initial condition, a car- 
borundum honer is included in the set, and is inter- 
changeable with the stropper, either being secured in 
place on the rotary spindle by a spring clip. 

The “ Tarantella " Stropper embodies all the best 
and accepted principles in razor blade sharpening, and 
is, moreover, well made. Each stropper is supplied 
complete in cardboard box, with a tim of paste and 
directions for use. 

‘““Tarantella’’ Stroppers are obtainable at ss. 6d. 
each, post free, from ““ Tarantella,’’ 4163, Moscow 
Drive Stoneycroft, Liverpool, to whom all communica- 
tions should be addressed. 


ДА 


Meetings.— The annual general meeting of the British Flec- 
trical Development Association will be held at the IIotel Cecil, 
W.C., on Friday, 16th inst.. at 12 noon, to be followed by the 
third annval luncheon. Tickets 12s. 6d., obtainable from the 
Association's offices, 15, Savoy Street, W.C. 2. The second 
annual Costing Conference of the Inst. of Cost and Works 
Accountants will be held on the oth inst. in the Connaught 
Rooms, Great Queen Street, W.C. The subject is “ Standardisa- 
tion in Costing.” All interested in. cost accountancy are 
invited, and tickets may be obtained from the Secretary of the 
Institute at 38, Grosvenor Gardens, S.W. 1. 
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Trebled his business 
in a year. 


D 


That was the experience of a large factor 
who had been trying to push the "just as 
good” kind of Cable, when he took in 
hand and stocked only 


С.М.А. 


. Cables. 


Why spend your energy pushing or using 
second-rate or unproved goods when you can 
be sure of business in the 


Qu ality, 


Insist on the design on the label. Competitors “talk” 
C.M.A. on their labels—always a doubtful sign. 


—— — Makers of C.M.A. Cables :—— == 


The Anchor Cable Co., ^ The Greengate & Irwell The London Electric 
Ltd. Rubber Co., Ltd. Wire Co. and Smiths, 


British Insulated and W. T. Henley's Tele- Eid, 
Helsby Cables, Ltd. graph Works Co., Ltd. Siemens Brothers & Co., 
Ltd. 


Callender’s Cable and The India - Rubber, 
Construction Co., Ltd. Gutta-Percha & Tele- St. Helens Cable & 
{ graph Works Co., Ltd. Rubber Co., Ltd. 
The Craigpark Electric 


Copyrigh 

LRS | Cable Co., Ltd. Johnson & Phillips, Ltd. Union Cable Co., Ltd. 
Atkinson, 

ST E W. T. Glover & Со, Liverpool Electric Cable Western Electric Co., 
Licensees, Ltd. Co., Ltd. Ltd. 

Members of 

the C.M.A. | 
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ELECTRIOITY is published every Friday, and, if ordered, is on sale a the 
principal Railway K tation Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
| and Abroad. Кэй жу 
I uestions to which an answer is required must be accompanied by а 1С. 
! um ior reply. When considered of suflicient interest, the answer will pro- 
| bably appear in the paper. А еи 
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! ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
| Rate quoted on application. Subscription: 135.a year, 6s. 6d. half year, 3s.3d.a 
_ quarter in advance, postage prepaid in the United Kingdom and abroad. 
All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36 
. 89, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


By a curious coincidence the Barrow electricity 
| breakdown, so interestingly explained by Mr. Heslop 
| in a recent issue, has been closely 
‘Pour (Blind) followed by a similar occurrence, 
Í Mice—See How having an almost precisely similar 
| They Run,” etc. origin, at Lincoln Electricity Works, 
and, as at Barrow, causing a failure 
jn the city's electricity supply of half an hour's dura- 
| tion. Strangely enough these two happenings also 
indicate prescience on the part of a certain gentleman 
in the electrical industry, who journeyed to Hamburg 
some time ago ostensibly to buy electrical gear, and 
| ended up by buying—Mousetraps! I take the oppor- 
| tunity of complimenting himi upon his foresight, and, 
| should this paragraph catch his eye, perhaps he will 
| favour the respective electrical engineers of Barrow 
and Lincoln with appropriate literature on the subject 
| of “ Little Nippers.’’ 


a 


Joking apart, this makes two serious cases of elec- 
| tricity breakdown within two or three weeks, each 
| caused by mice. At Lincoln, four of these tiny rodents, 
| apparently acting in concert, entered the casing of a 

static transformer, and, bridging the 6,000-volt ter- 
| minals with their tiny bodies, were instantaneously 
| electrocuted, and, in fact incinerated, only their charred 
remains serving as evidence of the cause of the short 
| circuit. Here we have another instance of the urgent 
| necessity for so designing the casing and mounting 
| of important electrical gear as to render it impervious 
to vermin. Mice сап obtain entry through an incredibly 


| small aperture, a fact which should not be lost sight | 


of by the designers and manufacturers of electrical 
plant, and more especially high tension gear, since the 
risk of damage in the latter case is higher owing to 
the potentials involved and the correspondingly 
increased facility with which short circuits and other 
faults are initiated. 


—————— 


While on the subject it is of interest to review the 
cause of the Oldham catastrophe, reported in last 
week's issue. On Saturday morning, the roth ult., 
the second 6,000 kw. set had been taken off load, and 
was being tested to ascertain if the over-speed trip gear 
was in working order, when, just at the point where 
this gear automatically operates (about 3,300 r.p.m.) 
the shaft of the alternator rotor broke, wrecking the 
alternator. Numerous pieces of metal were thrown all 
over the engine room. The driver and assistant driver 
on duty at the time were slightly injured, and it was 
remarkable that no one was killed. During the acci- 
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dent the lubricating oil overflowing from the main bear- 
ing caught fire due to friction heat. The fire brigade 
were called, and on arrival immediately put this fire 
out. Immediately following the mishap the entire plant 
was carefully examined, and normal supplies, including 
the usual Saturday tramways service, were resumed in 
about an hour's time. One imagines that there must 
have been a flaw of old standing in the broken shatt, 
but if the failure arose from ‘“‘ fatigue,” it affords an 
opportunity of investigating whether this natural 
phenomenon, is accelerated by the molecular vibration 
set up in most alternating plant, and which is a thing 
apart from the ordinary mechanical vibration, coin- 
ciding as it does with the periodicity of the supply. 


Chairmen and managers of the leading gas com- 
panies have been assiduous of late in their well-meant 
endeavours to allay public suspicion 

Gas Poisoning— regarding the characteristics of the 


Is it to be gas supplied by their respective com- 
Allowed to panies. It has been emphatically 
Continue? stated that there has been no change 


in the quality or constitution of the 
gas supplied to the public for the past ten years or 
more; that the percentage of fatalities directly trace- 
able to gas is a very small percentage compared with 
those due to street accidents and other causes; that the 
reduction of the permitted percentage of deadly carbon 
monoxide now present would inevitably cause gas to 
be dearer, and various other specious arguments in 
favour of laissez faire have been advanced. Failing a 
show of interest by the Board of Trade, which really 
ought to have investigated this menace to public safety 
some time ago, when the trouble was first evidencing 
itself, a question has ati last been asked on the floor 
of the House, and now, presumably, action will be 
taken at last. 


The danger to the community of the growing use of 
carbon monoxide, an odourless, deadly poison, in or 
by domestic gas, was drawn attention to by Mr. Ре у 
Harris. He recalled that the change in the composi- 
tion of coal gas arose from the extended use of water 
gas in its manufacture. Blue water gas contained 
42 per cent. of carbon monoxide, ‘опе of the most 
deadly poisons and also odourless and colourless.” 
The explanation of the use of water gas was that it 
made the gas cheaper, and also allowed the extraction 
of more by-products from the gas. At an inquiry by 
a Departmental Committee held in 1920, evidence was 
given that in towns where water gas was used the 
fatal accidents from gas poisoning were two and a-half 
times as high as in towns in which none was used. 
The committee, he said, recognised the risk of this 
deadly poison, but they declined to recommend any 
limitation of the percentage of carbon monoxide in coal 
gas оп*ассоипі of the economical advantages arising. 
He alluded to the fatal cases of death from gas poison- 
ing, and called for another inquiry, especially as to 
whether gas mains were equal to the strain of modern 
road traffic. The President of the Board of Trade 
promised to submit a report on the subject, which is 
now in course of preparation; but it would appear that 
vested interests bulk largely in this controversy, and 
the advocates of public health versus private gain are 
likely to face a stiff opposition to any projected change 
or legislation on the subject. 
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Thanks to the introduction of bulk supply consider- 
able economies have been effected in the working and 
capital costs of public electricity 
'Appy 'Anipstead. supply in Hampstead. As a result, 
the Lighting Committee has recom- 
mended to the Hampstead Borough Council that the cost 
of electric light, power, and heat be correspondingly 
reduced from 7d. to 5d. and from 2d. to 14d. per unit 
respectively. Hampstead is doubly fortunate in that 
her local ratepayers are protected against municipal 
profiteering by a statutory limitation of the amount 
which may be accumulated in reserve to 10 per cent. 
of the capital outlay. There is thus no alternative on 
the resultant financial economies but to reduce the 
charges for electricity, or transfer extra profits to the 
relief of the rates generally. It is, fortunately, prob- 
able, Hampstead councillors being sane business men, 
that the benefits will be directly passed on to those who 
are most justly entitled to them, viz., the actual con- 
sumers. Hampstead now receives its supply in bulk 
from the Marylebone generating: station. 


For years there has raged a controversy over the 
respective suitabilities of steam and electric driving: for 
cotton and other textile mills, the old 
conventional method of driving such 
mills by a steam engine or engines 
still finding many firm and conserva- 
tive supporters. In the light of the 
evidence given at the inquiry by the Electrical Commis- 
sioners into schemes for an improved supply of elec- 
tricity in Mid and East Lancashire, however, there is 
every likelihood, if the electrical plant manufacturers 
and contractors follow up their advantage, and strike 
while the iron is hot, that many converts will be made 
to electric driving. At the resumed sitting, held at 
Preston last week, Mr. William) Birtwistle, who 
remarked that he was afraid he would have to plead 
guilty to being the largest cotton manufacturer in Lan- 
cashire, said that his mills were driven partly by steam 
and partly by electricity. 


Electric Power 
for Textile 
Mills. 


His experience told him, however, that electricity had 
many advantages over steam. While with steam the 
speed varied, with electric driving the highest speed 
could be maintained. He had found in some cases that 
with electricity they were getting the same results with 
a 48-hour week as they previously obtained with 554 
hours under steam power. Here, indeed, 15 an 
unsolicited testimonial to the advantages of electrifica- 
tion from one of the largest Lancashire mill-owners ; 
and, if the trade does not take full advantage of it to 
convince the waverers whom they have been endeavour- 
ing to convert to modern methods for the past decade, 
then all I can say is they don't deserve to secure the 
contracts. Admittedly, the cotton trade is not in the 
best of conditions financially at the moment ; but Lan- 
cashire men are hard-headed, and it should not be diffi- 
cult to convince them that a considerably larger output 
in the same or less time constitutes a paying invest- 
ment. There should be some cheap second-hand mill 
engines on cffer up North before many months are over. 
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WITTON-KRAMER ELECTRIC TRUCK CRANES. 

In every works and warehouse there are always 
instances arising of loads which have to be lifted and 
transported from positions that cannot be reached by 
any of the ordinary hoisting appliances. The steam or 
electric yard crane is generally limited in its radius of 
operation by the tracks on which it travels, and these 
usually serve only main arteries, whereas overhead 
cranes and runways are usually confined to the shops. 

The electric truck has solved the difficulty of power 
transport between remote points, and a further develop- 
ment is the electric truck crane—built not as an acces- 
sory to the truck but designed throughout as an electric 
travelling crane. With a machine of this description 
loads, wherever they may be, can be picked up. and 
deposited and the crane can be moved rapidly to any 
spot where a sudden necessity arises for a load to be 
1andled quickly. 


The ‘‘ Witton-Kramer” crane illustrated is of the 
two-motor type, one motor being used for propelling 
the crane the other to operate the hoisting, slewing and 
derricking motions, clutches being: utilised to transfer 
the drive to the desired motion. 

The crane is capable of lifting a load of one ton at 
a radius of 10 ft. and at a speed of 20 ft. per minute. 


It slews at з r.p.m. and travels at 4 m.p.h. The 
arrangement is such that all motions, including travel- 
ling, can be operated from the driver’s platform with 
the jib directly in the line of travel. 

Electric or mechanical brakes are fitted to all motions. 
The battery is built into the truck and is of sufficient 
capacity to supply the crane for six hours without 
recharging. 


Sheffield.—The D.P. Battery Co., Ltd., have received an order 
from the Sheffield Corpn. Cleansing Dept. for one of their 
Kathanode electric vehicle batteries for use on one of the 
latter's vehicles. The batteries have proved most satisfactory, 
and many repeat orders are being received. 

Germany.—According to the British Commercial Attaché in 
Berlin, in the eleotro-tecnnical industry Frankfort reports good 
sales during January, while in Berlin there was a weak demand 
for motors, calculators, apparatus, small manufactures and 
wires. Only the turnover in high-pressure current cable 
improved, 


f 
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" WIRED WIRELESS ’’—LINE RADIO.* 


By Major J. A. MaUBORGNE, UNITED STATES 
SIGNAL CORPs. 


(Continued from page sg.) 

In the preliminary experiments previously men- 
tioned, and in the earlier New York Central tests, one 
|overhead wire with a ground return was employed. A 
comparison of this arrangement with an all-metallic 
„circuit showed that the latter was the much superior 
Lof the two, both as to volume of speech received and 
the elimination of external disturbances such as that 
| produced by nearby radio stations. The reason for 
|this improvement is attributable to the pronounced 
| energy-radiating and absorbing properties possessed by 
“the one elevated wire with ground return. 
|. The question of cross-talk was investigated, as it 


| e believed that at the high frequencies inter-line dis- 


turbances might be prohibitive of utilising the same 
®earricr frequency on. more than one line or pair of 
lines on the same pole. In the Washington-Baltimore 
| tests it was found that it was possible to receive signals 
with the lead wire to the receiving apparatus discon- 
f nected from the line in question 
and held in the immediate vicinity 
|of the same or wrapped around, 
Í but not making contact therewith. 
| Signals of reduced intensity also 
| were received with a lead wire con- 
{nected to other immediately 2d- 
| jacent lines on the same cross arm. 
Complete elemination of cross- 
taik to other lines, however, was 
obtained when the first few miles 
lof conductor adjacent to the 
transmitting apparatus ran 
through ^ underground cable. 
When employing an entire 
metallic circuit, at the very 
highest frequencies used, there 
was a complete absence of cross- 
taik to the other conductor pairs 
on the same pole. 
^ The problem of multiplexing 
the lines has been given some 
study by the Signal Corps, but 
no definite data is available for 
presentation at this time. The 
construction of the various car- 
rier frequencies to be used in Fio. 6. 
multiplexing is roughly deter- н 
mined by the condition that each 
band of wave lengths needed for 
transmission shall be 5,000 
cycles in width, and that these 
bands shall not overlap; but the 
problem is more complicated than 
this mere statement would imply, 
Since the matter of harmonics 
and other points also must be 
considered in the selection of 
waves ior. multiplex working. 
{ It is evident that for suc^ess. 
‘ul operation wired wireless tele- 
* Telebhony Chicago. ЕЕ 1 


Fig. 5. 
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"Filter" Chain Which Will Pass 


"Filter" Circuit Which Will Pass High-Frequency Currents. 


phone systems must be capable of bcing worked in 
either direction without switching. This is made 
possible by using a different carrier frequency in each 
direction or by using the same frequency and a bridge 
arrangement. The latter is a much more difficult 
method, but allows of more channels. A discussion of 
this arrangement cannot be entered into at this time, 
but can be found in the bibliography of the art 
referred to. 

Referring again to the subject of “ filters,” about 
which much has been written, we will state briefly that 
the “ filter’ is arranged to pass a band of frequencies 
of a certain width. Usually this band of frequencies 
15 2,000 per second wide, and the '' filter’? must pass 
this band with a very small attenuation, and offer a 
large attenvation to all frequencies outside this range. 
Fig. 5 shows a ** Бег’? chain consisting of induct- 
ances and capacities, designed by Campbell, which will 
pass low-frequency currents and Fig. 6 one which will 
pass high-frequency currents. Two such chains in series 
will give the required characteristic shown in Fig. 7. 

Another arrangement, Fig. 8, is due to K. W. 
Wagner, which gives a curve similar 'to that shown 
in Fig. 7, and the band can be made of the correct 
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width, and for the actual frequencies desired by a suit- 
able choice of the inductances and capacities. Still 
another ''filter " arrangement used in this country 
also giving the desired band characteristic is shown in 
Fig. 9. Li 

For a very complete exposition of the theory ol 
these ''filters" it is recommended that К. W. 
Wagner's article in the “ Archiv fur Electrotecnick,” 
Volume 3, 1915, be consulted. 

Much might be said about the harmonic generator 
and balancing network arrangements employed by the 
American Telephone and Telegraph Co. in this coun- 
try, but time will not permit of the introduction of this 
matter. A careful study of this can be made by those 
interested. by consulting the paper of Colpitts and 
Blackwell before referred to. Likewise arrangements 
for transmission of wired wireless over high-tension 
power lines cannot be dwelt upon here, but must be 
found in the literature on the subject. It is believed, 
however, that a brief reference to the method of wired 


wired wireless. 


entirely 


line. 
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Fig. 8. Filter Arrangement of К. W. Wagner. 
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Fig. 9. Another Filter Arrangement Used in United States Which Gives the Desires 
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Preferred Arrangement at Present Used for Connecting the Usual Types of 


Fig. 10; 
і Radio Apparatus to Power Lines. 


wireless broadcasting over power and light lines may 
well be touched upon at this time. 

Some time during the months of March and April 
of last year Major-General Squier made an announce- 
ment of the work which had been done in the office | 
of the Chief Signal Officer in connection with the 
subject of broadcasting on light lines, upon which. 
General Squier has applied for patents in connection 
with his earlier patents on the broad general subject of © 


These experiments have demonstrated that it is 
feasible and practical to 
frequency current telephony over power lines and elec- 
tric light circuits, and to receive it at any point on the 
A signal transmitter with an output of not over 
50 watts connected to the power or lighting lines of a 
city at some suitable point may broadcast over a con- 
siderable area and may be received by a great number 
of people by connecting ordinary radio receivers at 
various points on the line, the connection usually being 


transmit high- 


made by a suitable plug placed 
in any lamp: socket. 

The transmitters and receivers 
are of usual types now employed 
for radio telephony, and may be 
connected to the power line in 
various ways; the preferred 
arrangement being used аё 
present is shown in Fig. 10. 

In this method of connection 
the danger of short-circuiting 
the mains is entirely avoided— 
the condenser between the mains 
acting as a by-pass for the high- 
frequency currents only, but 
allowing the low-frequency power 
current to flow along the mains. 
For the radio currents the two 
mains are connected in parallel 
and used as one conductor, the 
ground being the return 
conductor, 


It is to be noted, however, as 
before mentioned, that there is a 
tendency for the lines in this case 
to radiate because of the relation 
of the line to the ground. Hence 
materia] broadcast on electric 
light lines in this way, par- 
ticularly if the lines pass out 
from underground conduit and 
become overhead wires, may be 
received by an ordinary antenna 
entirely disconnected from the 
lighting circuit. Better results 
with practically no radiation from 
the lines are obtained by con- 


necting the transmitters and 
receivers between the mains 


instead of to ground, the mains 
being suitably protected by con- 


densers to keep the large power 


current from passing through the 
radio apparatus. In addition to 
the condensers shown in Fig. 10, 
the receiving set itself should 
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automatic, cheap. Supplied in 
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Calphos Electrical Co., Ltd., 70, Victoria Street, London, S.W.1. 
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| have a variable air condenser in series with the tuning 
| inductance of the primary circuit for the purpose of 
\ tuning the line. 
" (To be continued.) 


BRITISH INDUSTRIES FAIR. 


The British Industries Fair, Birmingham Section, 
‘opened its fourth exhibition at Castle Bromwich, near 
| Birmingham, on February то. 
~ The Department of Overseas Trade, together with 
‘the Birmingham Committee, are to be congratulated 
‘on the success of the show. Despite the many disap- 
{ pointments of the past few years, local manufacturers 
are showing as strongly as ever, although there is an: 
‘absence of some of the large associated stands which 
‘were a feature of some of the earlier exhibitions. It 
{15 possible that the manufacturers’ associations are 
!economising their efforts for Wembley next year. The 
(electrical firms are not so well represented as they 

should be, and the electrical exhibits show a marked 
( decrease over previous years. 

Messrs. J. H. Tucker and Co., Ltd., as usual, have 
a large stand which gives an excellent idea of the 
wonderful range of their manufactures, including an 
] extraordinary number of varieties of their well-known 
‘tumbler switches. One of the most interesting 
‘features of this stand is a large model of the new 
{quick make and break tumbler switch, which, ‘by 
| ou of its size, demonstrates its many qualities on 

a scale large enough to examine in detail. There are 

{also many fine examples of switchboards and the 
| Tucker range of ironclad gear. Within the range of 
‘а short notice it would be impossible to do justice to 
,the many items this versatile firm show, and which 
:fully maintain their reputation for fine workmanship 
іп every line touched by them. 
| The Cablé Accessories Co., Ltd.—The ~“ Revo" 
range of electrical and other products is shown on a 
large stand near the exhibition entrance. There are 
" Reva” lighting fittings, watertight and otherwise, 
| including the lantern specially designed for the lighting 
of Princes Street, Edinburgh. On the same stand is 
shown the firm's crystal receiving set, electric fires, 
irons, ironclad switch gear, and the whole range of 
electrical accessories for which this firm are becoming 
famous. 
- Automatic and Electric Furnaces, Ltd.—This 15 
another stand of great interest to electricians. The 
|“ Wild-Barfield " furnace is shown in actual operation, 
and Mr. Barfield appeared to be having a busy time. 
If the amount of interest shown in this furnace is any 
measure of the business being done, the firm is likely 
to be very busy. 

Accles and S'helvoke, Ltd., are showing their range 
of small motors from 1/roth to 1 h.p., together with 
electrically driven water pumps, tyre inflators and other 
| apparatus to which small motors can be readily applied. 
[A specially interesting exhibit on this stand is a self- 
contained battery charging board for use in garages 
[and similar situations. It appears to be a remarkably 
|Meat and effective piece of apparatus. 

The Premier Electric Heating Co. show on their 
‘stand a full range of their highly-finished electric heat- 
| ing and cooking apparatus. This firm well maintain 
|their reputation for excellent design and high finish. 
Their kettles, toasters, irons, and bowl fires are equal 
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point of design, accessibility of elements, etc., far 
superior to most of them. 

The Park Royal Engineering Works, Ltd., show 
electrical switch gear with truck type cubicles, circuit 
breakers, self-aligning fuses, ete., all of the high 
standard usually associated with this firm’s work. 

Edison and Swan, Ltd., have a stand upon which 
“ Fullolite” lamps make a brave show. A large 
number of their other specialities are also exhibited. 

Sturge and Baker show their ingenious cord 
absorber. This excellent fitting enables any pendant to 
be arranged for rise and fall at the smallest possible cost, 
and is made in every convenient size. They also show 
electric fires of many types, together with a range of 
tumbler switches without exposed metal parts. 

Joseph Steer, Birmingham, exhibit the ‘‘ Bradwell 
Tester," which is a motor-car electrical testing device 
invented by Mr. Joseph Bradwell, M.I.E.E. It is 
described as a “© consultant on the dashboard.” It is 
much more convenient and is certainly more complete 
than many of the much advertised devices for plug 
testing. 

Venner Time: Switches, Ltd., show time controlled 
mechanism of all descriptions, especially time switches 
for shop window lighting, and many other devices in 
a field which this firm have made peculiarly their own. 

Soutter and. Sons are the only firm this year exhibiting 
decorative electric light fittings. _ They show an 
excellent range. 

Edison Accumulators, Ltd., have a stand upon whiclt 
is shown a complete set of their all-steel accumulators 
varying in capacity from 1.5 to 45 ampere hours. 

The visit of the Duke of York to the exhibition on 
Thursday, February was a social event of consider- 
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able interest. We understand that H.R.H. took a 
great interest in much of the electrical apparatus 
shown. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspon- 
dents” or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the reum of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ‘* nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

_ Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six BATE ALD who win the first or second prize the most times during the next twelve 
months, 

The words ** Questions and Answers" or“ Q” and “A” 
the top left-hand corner of all letters intended for this column. 


should be placed at 


Question No. 

Can anyone give me details which govern the 
selection of a fuse carrier? I desire some for use on 
the following service :—Volts 440 d.c., so amperes, 
three wire.—‘‘ Cable.” 

QuESTION No. 156. 

Can any reader give me information concerning a 
good method of indirect lighting. I have a small study 
where I do a lot of drawing, and I find the ordinary 
electric light is very trying for my eyes.—'* Pen." 

(Replies to Questions 155 and 156 must be received 
not later than March 3r, 1923.) 
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ESPRIT DE CORPS. 


At the meeting of the Informal Section of the I. E. E., 
on the 19th ult., Mr. F. E. Hetherington was in the 
chair when Mr. F. Peake Sexton opened a discussion 
on ‘‘ Esprit de Corps." The opener traced the genesis 
of *' m Spirit" and class interest, and said that he 
t that the lack of patriotism and national feeling 
in individuals was very often because they had failed 
to iate or had jumped over .the stages, the 
Td ties, professional prestige and national pride, to 
a univers erhood idealism. 


ame ades and professions had developed from 


old trade guilds and have inherent the esprit de 
corps that is almost non-existent in the electrical 
industry. 

He instanced cases of members of the industry 
abusing to a third party the advice or craftsmanship 
of another electrical man—he read an extract from a 
letter written by a borough electrical engineer to the 
effect that within his district ‘‘ we do not recognise 
the rules of the Institution of Electrical Engineers, 
but have our own regulations, etc.’’—a quite illegal 
attitude, by the by, if made a condition for connecting 
an installation—and he compared the conditions pre- 
vailing in our industry with those of the medical and 
legal professions, where etiquette is so powerful. 

He could not propose a remedy, and appealed for 
more pride in our industry and in membership of the 
Institution and for more care in criticising the opera- 
tions of fellow engineers. 

Major G. H. Spittle led the discussion with a 
humorous speech describing regimental and corps 
pride, upon which military discipline is fostered. 

Messrs. J. R. Bedford, J. Coxon, A. G. Hilling, 
E. F. Hetherington, H. H. Long, W. Lunn, F. Pooley, 
W. E. Rogers, M. Whitgift and W. L. Wreford also 
spoke, 


Various Items. 


Liandrindod Wells.—The U.D.C. will probably take over the 
eiectricity undertaking at the beginning of the next financial 
year. 3 

Removal.—Mr. M. W. Woods, electrical engineer, states that 
his London offices have been moved to 15-16, Railway 
Approach, London Bridge, S.E. r. Tele. : Hop 6156. 

Extension of Automatic Telephones.—Automatic exchanges are 
in use at Fleetwood, Blackburn and Accrington, and new groups 
suggested are Preston, Southport and Burnley. At Preston, 
towever, it is considered the present switchboard is sufficient. 

Belfast and County Down Rly.—In connection with the big 
pewer schemes in the North of Ireland. the possible electrifi- 
cation of this railway, which connects Belfast with Bangor, 
Newcastle, Donaghadee and other pleasant watering places, is 
foreshadowed. 

Tenders.—The P.M.G.'s Deot., Melbourne, invite tenders for 
telephones and hand sets.——The P.M.G.’s Dept., Melbourne, 
invite tenders for switchboard cable. The P.M.G.’s Dept., 
Melbourne, invite tenders for underground and submarine 
cables. Specifications, etc., at the D,O.T. (Room 49), 35, Old 
Queen Street, S.W. 1 

Meetings.—The Junior 


Inst. of -Engineers will 
3o, Victoria St; S.W.1, on Friday, 2nd inst. 
“Glass-forming Machines," by С. ‘Saxton (slides). Also on 
Friday, oth inst.. ordinary meeting, Paper, “Rolling-mill 
Machinery,” by R. C. D. Fell (slides). On Friday, 16th inst., 
Lecturette, “Comparative Power Costs,” by C. H. Woodfield, 
and on Friday, 23rd inst., Lecturette, “History and Develop- 
ment of the Underground Railway,” by R. J. Siddall (slides). 
Al at:7.30 p.m. There will be a Wireless Section meeting of 
the I.E.E. in the Lecture Theatre of the Institution on Wednes- 
‘day, the 7th inst, at 6 pm. “Development of Naval High- 
power Valves,” by Н. Morris-Airey, C.B.E. 


meet at 
Lecturette, 


Customers Wanted.—An advertiser in the prepaid columins 
wishes to dispose of a small arc lamp, and another is pushing 
the sale of ball-bearing oil and gas engines at greatly reduced 
prices, which are certain to interest many readers. 

Finance.—As usual, we have pleasure in congratulating the 
shareholders of W. T. Henley's Teiegraph Works Co. on the 
very satisfactory report of the directors for the year 1922. 
After paying a dividend equivalent to 3s. per annum on the 
ordinary shares {15 per cent.), a balance of over £323,000 is 
carried forward to the next year’s account. ‘The annual 
report; of the Met. E.S. Co. for the year 1922 is a 
very satisfactory document. The total dividend is equal 
to 83 per cent. per annum on the ordinary shares.—— 
Тһе directors of the Electrical Distribution of Yorkshire, Ltd., 
recommend a dividend on the ordinary shares of 7 per cent. 
per annum, free of income tax. 

Annual Dinners.—The No. 4 Company London Electrical 
Engineers will hold their annual dinner at Florence Restaurant, 
Rupert Street, London, W., on Saturday, March ro, at 7 p.m. 
Any members of the company who have not yet received a 
notice are asked to communicate at once with Mr. E. Beech 
at the * Metal Works," Shawfield Street, Chelsea, S.W. 3.—— 
Re the Ex British-Westinghouse Association annual dinner, 
we are asked to remind interested readers that this 
gathering of genial Ex  British-Westinghouse men will 
take place on Friday, March o, at the Holborn Restaurant, 
London, and that there is still time to secure seats. Mr. A. R. 
Dyer, Chief Officer, London Fire Brigade, will preside, and 
those who have not yet obtained tickets should immediately 
write the Hon, Sec., Mr. L. S. Richardson, 14, Sydney Road, 
Richmond. 


Trade Notes, 


The Cambridge and Paul Instrument Co., Ltd., are issuing a 


card-circular describing and illustrating their latest types of | 


Index Thermometers and Thermographs. 


New catalogues in French, Danish and Spanish are being | 
issued by Automatic and Electric Furnaces, Ltd., of 173, Far. | 


ringdon Road, E.C.r. They give details of the latest types 
of Wild-Barfield Electric Furnace. 

A well-printed folder, just issued by the B.T.-H. Co., Ltd., 
gives illustrations and prices of an excellent range of glass 
shades for electric lamps. It will be of interest to all con- 
tractors and retailers, and can be supplied overprinted with 
any suitable name and address as required. 

Circulars have reached us dealing with “The E.M.F. Elec. 
trical Year Book," which is an annual trade directory of the 
American electrical industry, and “The Jobbers’ Salesman,’ а 
monthly journal for electrical business men, both of which are 
represented in this country by Mr. Frank Watton, of 16, Albert 
Street, N.W. 1. 
tion on request, 

The February price-list of electrical accessories has just 
recently been issued by Messrs. Henderson and Thornton, Ltd., 
of 3, Percy Street, Tottenham Court Road, London, W.1. Tt 
contains details of electrical appliances which are likely to be 
of interest to contractors and installation engineers generally. 


Messrs. Brook, Hirst and Co., Ltd., the well-known electrical | 


switchgear manufacturers, of ‘Northgate Electrical Works, 
Chester, announce that the name of the company has now been 
changed to Brookhirst Switchgear, Ltd. This, however, will not 
involve any alteration in the actual business of the undertaking, 
which will be carried on as before, save that there will be 
further developments in regard to actual manufactures. 

An excellent catalogue of electric-light fittings, reflectors, 
standards, pendants, etc., has just been issued by Messrs. Smith 
and Answell, Ltd., 109, Great Hampton Row, Birmingham, who 
manufacture architectural metal work generally. It should 


prove of direct value to all electrical factors and contractors, 
and the title page has been neatly perforated, so that it can be 
used by trade clients tor circulation among private customers. 


It is well wortn applying for, and will be sent on receipt of 
trade request. 


He will be pleased to supply further informa. | 
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MHE NEW G.E.C. RESEARCH LABORATORIES. 


{ Wembley is rapidly becoming a very important place. 
| For instance, next year it is to see the inauguration 
| of the colossal British Empire Exhibition, with its 
huge stadium which is to be opened very shortly, 
as most people know. Further, the transit facilities 
| and other advantages of the district led the directors 
of the General Electric Co., Ltd., some time ago to 
build there new factories and a most important research 
laboratory, which was officially opened by the Rt. 
| Hon. Lord Robert Cecil, K.C., M.P., and Sir Joseph 
| Thomson, O.M., F.R.S., on the 27th ult., in the 
| presence of close on r,ooo distinguished visitors. 
€ 
| 


| The laboratories are а notable advance on апу 
similar undertaking in this or any other country, on 
account of the general arrangement and magnitude 
of the scale on which operations are carried on—as 
will appear later, though if we were to deal in adequate 
detail with what is being done we should fill severa! 
issues of this journal. 


SITUATION. 
4 The laboratories are close to North Wembley Station 
on the extension of the Bakerloo Railway (Euston- 
! Watford line), thirty-five minutes from Charing Cross 
"апа twenty-five minutes from Euston. Wembley 
; Park Station, on the Metropolitan Railway from Baker 
Į Street to Harrow, is twenty minutes’ walk away. 


BUILDINGS. 

In considering the general laboratory design, no 
restrictions were imposed by shortage cf ground 
Space, and it was decided to adopt the ‘‘ one floor "' 
‘Style of building rather than the multi-story type. 
М The building (Fig. т) is mainly of red brick. It 
| has a frontage of доо ft. and a total floor area of 
y 80,000 sq. ft., occupying an enclosure of four acres. 

ү The ““ Weaver’’ shed type of north light roof has 
j been mostly used, but a two-story central extension 
| to the south forms the administration section. This 
form of construction gives opportunity for extension 
| at five different points, so that in future any branch 
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of research work can be supplied with additional 
accommodation without disorganising the scheme of 
the internal laboratory arrangements. 

LAY-OUT. 

There are nine small groups of rooms built out 
as private offices from the main laboratories, and 
arranged so that there is direct access from every 
laboratory to one or another of the groups of offices. 
Each research man thus has a personal sanctum near 
to his experimental work. 

One of the guiding principles in the design of the 
building has been to provide ample accommodation 
and flexibility for the electrical and other services, 
such as gas, vacuum, compressed air, etc. It is 
essential for special experimental work to ensure that 
such services are easily accessible to any room and 
are available at any point in a room. Ample and well- 
lighted storage space for lumber and apparatus not 
in use is also most important; otherwise the labora- 
tories become congested with a quantity of gear which 
15 not in use. 

Between the main laboratories on each side is a 
centre bay running the whole length of the building. 
This contains a corridor on the ground floor, and 


Fic. r,— GENERAL VIEW or THE G.E.C. RESEARCH 
LABORATORIES. 


above the corridor a gallery, along the whole length 
of which run the pipe services and also the cables 
for the various electric supplies. This gallery also 
serves to accommodate the lumber and bulky appara- 
tus not in use, as well as all general service apparatus 
such as compressed-air reservoirs, gas and water con- 
tainers, hot-water apparatus, motors driving shafting, 
and all those things for which it is very difficult to 
find accommodation in a laboratory and which are not 
wanted in the experimental rooms themselves. 

In nearly all the rooms on the premises the fioors 
are of concrete covered with Marbello jointless flooring. 
The walls of nearly all the experimentai rooms are 
plastered, and have fixed to them a framework of 
wood backing, to which temporary or permanent 
fiings can be attached without plugging the walls 
themselves. | 

The administration block is an ordinary two-story 
structure with reinforced concrete floor. It contains, 
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besides the spacious hall and waiting-room, the library, 
store and packing-rooms, correspondence and other 
offices, and the research staff refectory. 


LIGHTING. 
The useful height of all rcoms from floor to under- 


side of roof is 14 feet. The importance of artificial 
illumination in the experimental rooms has been 
diminished by the provision of very good natural 


lighting. Being out of the range of London fogs, 
artificial light is needed for a relatively few hours in 
the year only. For the north-lighted rooms the sloping 
ceilings are of smooth whitened plaster siabs, and the 
reflecting surfaces of these are utilised for spreading 
general diffused light from open high candle-power 
frosted unils piaced well up in the ceilings. 


EQUIPMENT. 

Apart from the special apparatus in individual 
rooms, there is general equipment which includes 
various, services, electric and piping, which have to be 
distributed throughout the building. The general 
arrangement for making the supplies available in any 
laboratory is to bring the pipes down at the centre 
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of the room- to within 6 ft. 6 in. of the floor. Two 
gas and two compressed-air pipes come down at the 
four corners of a rectangle measuring about 6 ft. by 
3 ft., and to their lower ends is attached a timber 
framework which braces it together and forms a kind 
of cradle, clear of a man's head, but yet accessible 
for manipulating taps and terminals. The other pipe 
supplies are brought down to the same level (see 
Figs. 2, 3 and 4). 

On this cradle are terminated all supplies—piping 
or electric—and connections are easily made to them 
from experimental tables and benches disposed suitably 
about the floor area below. 

The taps and nozzles of the pipe supplies on the 
cradles are different for each supply both in colour 
and form, in order that confusion may, be avoided 
between the different supplies. 


ELECTRICITY. 
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ELECTRICAL SUPPLIES AND DISTRIBUTION. 

The various electric systems in the laboratorie 
divide themselves into two groups—permanent an 
experimental. The whole of the lighting system is 
permanent and is not touched for experimental pur- 
poses, and so are all the charging feeders and main 
supplies to the various switchboards. 

There are two ring mains round the walls of every 
room—r1io volts A.C. and. 110 volts D.C.—which 
terminate at plug points on the wall, and also on the 
cradles. The wiring is all permanent, and is not 
tampered with for experinental connections as far 
as these sockets and up to the circuit terminals on 
the cradles. All feeders and wiring, up to their ter- 
mination on the cradles or up to the wall sockets are 
under the charge of the laboratory maintenance staff. 
Beyond these points all circuits are temporary and 
under the control of the research people. 

"Three main control points are provided, with seven 
distribution boards for experimental electic circuits 
used by the research workers. ‘These points are at 
the three junctions of the three .wing. corridors with 
the main cerrider, where are situated switchboards 
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enabling any of the different sources of electric supply 
to be connected through to any laboratory. Each 
switchboard, of which there are seven, consists of 
four parts :— 

(a) A panel for one battery with some 20 sets of 
sockets connected to tappings for different 
voltages. 

(b) A panel with sets of sockets for connecting to all 
the other electric supply voltages A.C. and D.C. 
in the laboratory. 

(c) A panel with sockets which are the terminations 
of inter-connecting mains to every other similar 
distribution board in the building. 

(d) A panel with sockets terminating the cables which. 
run into those laboratory rooms which the board 
in question is specially designed to serve, 

Connections from the sockets on these last panels to 


Ц 


3 


those of any of the first three supply panels are made 
by flexible cables and plugs. Two sizes of plugs and 
cables are standard, one for roo amps. and one for 
15 amps. The arrangement is very flexible, and is 
a fuller application of the system installed in the 
Electretechnics Department of the National Physical 
Laboratory. The advantage of making every electric 
supply in the building permanently available at every 
distribution board is obvious, and soon pays for the 
cost by the saving of time. 
. The supplies which are thus made available are the 
| following :— 

415 volts 3-phase 4-wire district supply (240 volts to 
| neutral). 


110 volts D.C. machine with Tirrill regulator. 
110 volts A.C, 3-phase 4-wire from transformers. 
415 volts A.C. single-phase lamp life test supply with 
Tirrill regulator. 
150-0-150 D.C. lamp life test supply. 
| 0-75 volts motor booster (voltage adjustable). 
1 110/451 volts D.C.-A.C. motor generator. 
| 110 volts battery (боо amp. hour) sub-divided. 
* 360 volt battery (180 amp. hour) sub-divided. 
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360 volt battery (so amp. hour) sub-divided. 

360 volt battery (22 amp. hour) sub-divided. 
110 volt battery (180 amp. hour) sub-divided, 
80 volt battery (180 amp. hour) sub-divided. 


_ Larger currents or higher voltages than are available 
from the above supplies are usually required for special 
purposes only and are arranged for specially at the 
oint of use. f 

The greater part of the electrical gear and fittings 
ге the product of the various works of the General 
Zlectric Co., Ltd. 


Tue LaBoRATORYv-FACTORY. 


| Most factories have laboratories, but the plan of 
| laboratories having factories within them is less 
| generally adopted. It is naturally not possible for all 
| types of products, but wherever it is at all possible 
| the plan has everything to commend it where industrial 
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research is involved. The following are some of the 
reasons. 

First, the laboratory personnel can only really know 
a manufacturing process and its difficulties by experi- 
ence in working it themselves. It is wanted therefore 
for the education of the laboratory itself. 

Secondly, that type of research which has its applica- 
tion in the improvement and cheapening of factory 
processes usually receives its best inspiration from 
research people who have had to make these processes 
work successfully. 

Thirdly, it is essential, both for the 
efficient factory production and of successful research, 
to keep out of the factory all experimental work which 
is at all elaborate or fundamental. The disorganisation 
caused to production is serious, but far more serious 
is the disorganisation of research which results from 
attempting research which involves production pro- 
cesses when all the possible variables introduced by 
such processes are not under rigid control. In the case 
of many researches it is no use attempting work 
without a small factory under research control. 

Fourthly, when an apparent improvement to a process 
is involved it must be tried in the laboratory on as 
large a scale as possible, in order that both the 
laboratory and the factory may be satisfied before 
attempts are made to introduce it into the works. The 
laboratory-factory is essential for these trials. 

There are at present in the Wembley laboratories 
four small experimental factories for. making lamps, 
thermionic and primary 


success of 


tungsten, wire, valves, 
batteries. The personnel engaged on the work is not 


large, but sufficient to carry on the regular processes. 


Routine TESTS. 

Closely allied to the laboratory-factory are arrange- 
ments made in certain cases for the routine testing, 
particularly the life testing of samples of the Company's 
factory products, From the laboratory point of view 
such testing work is only justified where it assists the 
laboratory to form a true judgment of the factory 
product, and to assess the extent and the cause of 
defects. From the factory point of view, managements 


often prefer to have the regular sampling and testing 


of their factory product carried out away from the 
factory control. It is often the case also that the 
proper conditions of test have themselves to be the 
subject of laboratory investigation. 

At the present time, lamps and valves are the chief 
factory products which are routine tested at the research 
laboratory and, to a lesser extent, primary batteries, 
but, here again, it is essential to organise so that the 
administration of this routine work does not fall on 
the man whose energies ought to be concentrated on 
research. Each routine department, therefore, also 
has a steward who is directly responsible for the work, 
and the research man who is a court of appeal is 
brought into matters affecting administration as little 
as possible. 

The routine testing departments are valuable tools 
for research because men can have the products of 
experiments readily tested under any conditions they 
want without having themselves to arrange for the 
facilities. я 

А view of the department for the routine life testing 
of lamps is given in Fig. 4. i 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 


122 ELECTRICITY, MARCH 9, 1923. 
unjustibable | remarks.—-Yours faith- 


WORKSHOPS. 

Fully equipped workshops are provided to make up 
for research men such special apparatus as may be 
needed in connection with researches and the general 
equipment of the laboratories, as well as to undertake 
problems of their own which may, or may not, be 
regarded strictly as research work, but which are, 
nevertheless, of great help to the factory and to the 
applications of research to production processes. This 
work consists of the study of manufacturing processes, 
particularly those which are, or might be, carried out 
by automatic machinery, and the devising of machinery 
for increasing the speed or the uniformity of produc- 
tion. Often a given product can be entirely redesigned 
with a view to a better or cheaper form of construction, 
and the value of doing some of this development work 
at the research laboratories is that in some cases it 
is desirable for the designer to have always at hand 
a research man who will keep him straight on phases 
of the process and the product with which he himse!! 
cannot be expected to be familiar. 

The work of improving automatic machines and pro- 
cesses is also always proceeding at the factories, but 
it is a type of work on which it is always good to have 
several independent minds working. 


Correspondence. 


To the Editor of ELECTRICITY. 


Sir,—I wish to draw your attention to a paragraph 
entitled “ Advertising and a Moral," which appeared 
on page 85 of your issue of February 16. 

Suthcient data is contained therein to enable anyone 
easily to identify the organisation responsible for the 
advertisement, and in view of the detrimental effect 
which this paragraph may have upon the activities of 
this department, I feel compelled to register my protest 
against such an unwarrantable indictment of our policy. 

The booklets referred to in the advertisement were 

distributed in the first instance to over 240,000 share- 
holders, who were asked to forward by means of ar 
inset slip names of persons likely to be interested in 
the booklet. These applications were dealt with as 
and when received. In order, however, to arrive at an 
estimate of the effect of the advertisement referred to 
above, all other applications for booklets were dealt 
with separately and there was certainly no lack of 
promptitude in forwarding copies. 
. Your correspondent would appear to have rushed 
into press with a wholesale condemnation of this 
department merely because one application amongst 
several hundred thousand has miscarried in some way. 
I would suggest that instead of unfounded criticism, 
a reminder, in the form of a postcard, would have 
been more sensible, as it would have resulted in the 
booklet being forwarded by return. 

This department is at present actively engaged upon 
a co-operative publicity campaign for the benefit of the 
whole rubber industry, and it is an essential to success 
that we secure the co-operation of the manufacturers 
and distributors, In view of the importance of the 
electrical trade in so far as the distribution of rubber 
is concerned, I trust that you will see your way to 
remove any unfavourable impressions which, to my 
mind, must have been conveyed as a result of your 


correspondent’s 
fully, G, R. CROWTHER, A 
Propaganda Secrctary, tne Rubber Growers’ Association 
(Inc. ). 
February 28, 1923. 
To the Editor of ELECTRICITY. 

Sirk,—I have read the comments of the Propaganda 
Secretary ol the Rubber Growers’ Association upon 
my editorial in your isse of February 16, and much 
regret that he appears to have construed those remarks 
in the wrong spirit. 

The experiences referred to in my notes were based 
on actual fact, and were intended to point a moral of 
vital import to advertisers in general; for that reason 
no names were mentioned, and, had your correspondent 
not seen fit to ‘‘ wear the cap," there was nothing in 
my article to associate his Association with the matter 
under discussion. 

However, the fact remains that I received no reply 
to my request for the booklet up to the time the relevant 
'" topic" appeared in print, and that notwithstanding 
the fact that my application was clearly typed, including 
the address on the envelope. 

Mr. Crowther suggests that the explanation of the 
delay may be due to the accidental miscarriage of one 
application amongst several hundred thousand, but this 
theory, unfortunately, is somewhat discounted by the 
fact that, without any '' postcard reminder,” the long 


overdue booklet duly arrived, almost a month to the - 


day after the original application, 
Furthermore, as the initial letter of my name is early 
in the alphabetical list, it is legitimate to infer that, 


if there is still a waiting list being dealt with, there | 


must be several thousands of applications which have 
brought no response. Unfortunately, I have destroyed 
the wrapper which accompanied my booklet, or I would 
have sent it to the Association as evidence of delayed 
receipt. 

In the circumstances, and seeing that the case under 
review was only one of three similar experiences in 
connection with advertisements of widely differing 
character in the same daily paper, I still feel that my 
original editorial was fair comment on a fundamental 
defect in. British advertising. 

To ensure success it is absolutely essential to 
organise resources and build up stocks before an 
advertisement or series of advertisements is allowed to 
appear. In this particular case the campaign to 
popularise rubber and find new applications for this 
ubiquitous raw material is an excellent one, and has 
my best wishes for its success. 

If it is any consolation to the Propaganda Secretary, 
I may add that the booklet, by a coincidence, did arrive 
at an opportune time, as I am interested at the moment 
in an important floor-covering proposition, and in the 
light of the information given in the bocklet I am 
favouring rubber as a suitable material for the purpose 
I have in mind.—Yours faithfully, 

ELEKTRON. 
ee 


Wembley, 1924.—We have received from the British En- 
gineers’ Associaticn a first list of the exhibitors in the engineer- 
ing section of the British Empire Exhibition, and are very 
pleased to see that over 62 per cent of the total area available 
has already been booked, and that by firms representative of 
every branch of the industry, including shipbuilding, marine 
engineering, mechanical and general engineering. Good luck 
to it. » 
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Exide 


The Long Life Battery. 


The Principal Wireless Manufacturers standardise Exide Batteries with their 
valve receiving sets. They know what disappointment can be experienced by 
users of inferior batteries. 


ALL BRITISH mADE. 


Exide Batteries are used all over the world, in Submarines, on Motor Cars, 
Aeroplanes, and for all wireless purposes. They retain their charge for long 
periods, do not froth, and give longest life. 


They are used by the British Broad- 


6 v. 40 amp. h i : i issi 
eg BounExide Battery casting Company for Transmission. 
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ADOPT THE BEST PRACTICE ————7; 


BY INSTALLING 


HART BATTERIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 


mm 
HIGH EFFICIENCY: 
LONG LIFE ; 
'ЕА$Ү ТО, MAINTAIN. 


Hart Batteries have distinct advantages over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 
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In one of a very interesting and instructive course 
of lectures now being delivered by Professor Dron in 
the Geology Classroom of Glasgow 
University, the lecturer threw some 
interesting light on what really con- 
stitutes the cost of electrical energy 
as supplied at the consumer's terminals. Dealing with 
the application of electricity to colliery work, he 
mentioned that at a comparatively small power station 
of one of the Scottish power companies the cost of 
electricity for the month of January, 1923, was only 
three-tenths of a penny per unit, delivered at the 
station. switchboard. The cost for fuel amounted to 
about one-tenth of a penny, and the administrative 
and capital charges to two-tenths. The prices charged 
to consumers, on the other hand, vary from 1d. up to 
as much as 1з. per unit. It was the cost of distri- 
bution, not the cost of production, which was the most 
potent factor in determining the price. 


The Real Cost 
of Electricity. 


A modern colliery equipped with an electric power 
plant on a fairly large scale could produce electricity 
at td. per unit, and the cost of distribution was reduced 
to a minimum. Where power, which would otherwise 
be wasted, could be obtained from exhaust steam and 
coke-oven gases, the fuel cost was still further reduced. 
The idea of erecting great super-power stations made 
a certain appeal to the imagination, but the possi- 
bilities attached to the utilisation of all sources of 
waste heat at collieries provided a much safer and 
more economic line of development. The ideal site 
lor a super-power station is, of course, alongside the 
pithead, but, owing to the geographical distribution 
of our British coalfields, the problem of distribution 
costs bulks large, and even with E.H.T. overhead 
power transmission there is still a considerable loss in 
efficiency and multiplication of the cost per unit at 
distant consumers’ terminals. The proof of Professor 
Dron's reasoning is to be seen in the continued pro- 
sperity of the big cable-making concerns, whose 
prosperity has never been materially affected by the 
rise and fall of business in other branches of the elec- 
trical industry. Wherever it is generated, electrical 
energy must inevitably be conveyed to the point of 
consumption, whether near or distant, and we are yet, 
apparently, no nearer the solution of wireless trans- 
mission of power 

Under the new regime the Post Office Telephone 
Department would appear to be making genuine efforts 

to remove some of the causes for 

Telephone dissatisfaction with the public tele- 
Humours and phone service which have occasioned 
Rumours. such general and bitter complaints in 

! the past. If the programme for con- 
verting certain exchanges to automatic working, re- 
cently published in the Press, is genuinely proceeded 
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with, this in itself should go far towards removing 
many of the troubles incidental to the human factor 
in operating, and is really the logical policy, in view 
of the official statement made to a Daily Mail repre- 
sentative the other day. According to this authority 
at the London Telephone Controller's office, every 
effort is made to get an elficient staff of operators. 
Out of a very large number of applicants a high per- 
centage are rejected on account of imperfections of 
hearing, eyesight, and articulation, and the girls 
accepted aré given a month's training in an operators' 
school. The Post Office is constantly taking a secret 
check to test imperfections in working, and it rarely 
works out at more than four per cent. of wrong num- 
bers. It must also be remembered, says the official, 
that the call is repeated by the first operator to the 
other girl who makes the connection to the distant 
subscriber, so there must be considerable scope for 
error. 


In the face of this frank admission of tue under- 
lying causes of many subscribers’ complaints, one 
marvels that the authorities have dilly-dallied so long 
in applying the obvious remedy, which, moreover, has 
been pointed out to them repeatedly by telephone 
engineers and other impartial observers for the past 
eleven years, viz. : Get on with wholesale conversion 
of the system to automatic working and dispense with 
the operator altogether. Telephone switching in 
metropolitan areas to-day is admittedly and  in- 
creasingly complex, but highly efficient mechanism 
exists for dealing with it, and developments in autc- 
matic working are ahead of the applications of this 
principle in Great Britain, as evidence a recent article 
in the columns of ELECTRICITY. Apropos of the official 
request to subscribers to report wrong connections, a 
humorous contemporary remarks that—'* The best type 
cf subscriber, of course, generally has his complaint 
set to music and sings it." 


The possibilities of broadcasting in this country are 
legion, and in my humble opinion we are only at the 
beginning of a boom which will out- 


Broadcasting. last the two years’ protection afforded 
to British manufacturers of -the 
necessary apparatus. For the benefit of the new 


pastime, however, it behoves both the Post Office and 
the Broadcasting Company to use every endeavour to 
maintain and improve the quality of the entertainments 
and general announcements broadcasted. To this end 
it may be necessary to link up leading theatres, places 
of worship, public halls, and other locations where well 
known performers, public speakers, preachers, ete., 
deliver their original songs, speeches and discourses, 
with the actual broadcasting stations. It is impossible 
to set up broadcasting transmission facilities at all the 
desired venues, and, failing this, the alternative is an 
ordinary telephone transmission link at the originating 
end. This should not be difficult) to arrange, 
even in the case of the seat of Government, 
although, replying to such a suggestion by Mr. Ben 
Tillett in the House of Commons recently, the 
Premier stated that he did not think such a facility 
was desirable. Possibly he had in mind the effect of 
certain Labour utterances upon the delicate susceptibili- 
ties of many listeners-in, or he may have been influenced 
by the growing list of gas escape tragedies. 


126 


ELECTRICITY. 


Marcu 9, 1923. 


The considered pronouncements of well known and 
experienced captains of industry and commerce are 
generally worth hearing and, in most 


Maxims of cases, adopting as personal mottoes 
Industry. by those similarly situated in the 


lesser ranks of life. Here are a few 
utterances which contain much worldly wisdom. Lord 
Leverhulme, at a Manchester public luncheon, com- 
mented оп the value of a smile. Referring to his 
Chairman, the Lord Mayor of Manchester, he stated—- 
`“Т never met a chairman who had such a beautiful 
smile," and added that when in the United States he 
heard that a competitor of Mr. Schwab’s had said 
he would give a hundred thousand dollars for Mr. 
Schwab's smile. “If he saw your smile," said Lord 
Leverhulme, “* he would give a million dollars for it.” 
He had known customers wait in a queue in a grocer's 
shop to ensure being served by a man with a smile. 
There is much to be said for the somewhat forcible 
injunction :** Smile—D -- п You—Smile.”’ 


Here is another sage announcement from Mr. G. M. 
Harroway, vice-president of the North-East Coast 
Institution of Engineers and Shipbuilders. “< Why 
should the inferior workman be the basis of payment 
for all? " “ We must alter the trade union idea of 
the minimum wage. It is wrong in principle. Wages 
should be paid in accordance with individual effort, and 
it is high time that men should be allowed to give of 
their best, and be paid accordingly." Another of Lord 
Leverhulme's maxims—'' If we leave the human factor 
out of our calculations we shall be wrong every time. 
At the same time there is no place for philanthropy in 
business. There are only two classes of workers, 
whether directors or office boys—those who do their 
duty and those who fail to do it." Other sound maxims 
of a like nature are to be found in a recently published 
book from the pen of Mr. George R. S. Gallaher, 
retired manager London Joint City and Midland 
Bank, Lothbury, London. Thus—‘ The least meritorie 
ous are frequently the most fortunate. The operations 
of chance seldom coincide with justice, as was the case 
when the lot fell upon Jonah." 


Other jewels from the same casket are--'' The 
chronic grouser and grumbler is seldom successful in 
remedying what he thinks is his grievance.” ‘‘ Fellow 
clerks or co-workers often foresee the coming man— 
before his employers." Another excellent. maxim— 
“The young man who aspires to a position of import- 
ance should at a very early age make a beginning in 
the art of public speaking." As for foreign languages 
— There is scarcely one boy in a thousand coming 
direct from school to a commercial office who can write 
the very simplest letter, or carry on the most elementary 
conversation in a foreign language." Mr. Gallaher 
might have added, and with equal truth, **or in the 
English language of his birthright." 


I congratulate Mr. Beaver and the members of the 
Electrical Wholesalers’ Federation on the success of 
the annual dinner, which was held on 

The Electrical the rstinst. There were some excel- 
Wholesalers. lent speeches, marked throughout 
with a tone of optimism and cor- 

diality which speaks well for the business relationships 


between this federation and the other trade associations 
in our great industry. The toast of those kindred asso- 
ciations was put very ably by Mr. Beaver, and replies 
were given by Mr. J. S. Highfield, for the L.E.E. ; Mr. 
Riggs, for the N.E.C.T.A.; Mr. Brewer, for the 
E.L.M.A. ; Mr. Dunlop (D.N.D., not D.U.D.), for the 
B.E.A.M.A.; Mr. Huddleston, for the C.M.A.; and 
last, but by no means least, Mr. Beauchamp, for the 
E.D.A., which may be truthfully likened to the faithful 
slave who will nurse and help all the big boys and girls 
to grow into gigantic proportions. 


Then Mr. J. Y. Fletcher told us about his amusing 
clothes-changing experience in the train that after- 
noon, as well as the heartbreaking times of the year 
1922 due to the general state of world unrest, but 
cheered us up by saying that he seriously thought we 
could be optimistic, and altogether made a very good 
speech in proposing the actual toast of the evening, 
viz., “The Electrical Wholesalers’ Federation," to 
which Mr. Beaver made a suitable reply. Mr. Dennis 
said nice things about the terrible Press, of which he 
stood in such awe; and Mr. Whyte, who responded, 
told the Federation that we should honestly like to hear 
from them more often than once a year, a sentiment 
with which I am in cordial agreement. There was an 
excellent musical programme interspersed between the 
speeches, and from the hearty way in which everyone 
joined in “Auld Lang Syne” I am certain that the 
members of the Federation must be looking forward 
to more prosperous times in the near future—very 
near, to judge by “Bobby " Smith's beaming smile. 


Most of my readers are aware that in the autumn 
of this year there will be a Shipping, Engineering and 
Machinery Exhibition at Olympia, 
similar to those which were held in 
1919 and 1921. Dr.H. S. Hele- 
Shaw is the chairman, and Mr. F. W. 
Bridges the organising manager, so I am not surprised 
to hear that it is meeting with the very hearty sup- 
port of the great trades which it will represent. On 
this occasion the Motor-Boat Exhibition will be com- 
bined with it, and it will occupy the whole of the 
building, including the new extension which is now 
open. It will, therefore, appeal to a very much larger 
circle of trade clients, and there is not the slightest 
doubt that it will reflect the steady improvement which 
is now showing in the engineering and allied industries. 


Engineering at 
Olympia. 


On the 28th ult., Dr. Hele-Shaw presided at a iun- 
cheon, when the exhibitors were invited to meet the 
honorary committee of experts associated with the 
exhibition, and much interest was taken in Mr. 
Bridges' reports on the progress being made, as well 
as in the generally hopeful outlook. Practically every 
day of the Exhibition is booked for a visit from one or 
other of the scientific institutions, both home and 
foreign, and the official opening is to be carried out 
by some well-known personage whose name will be 
announced in the near future. If any firm wishes to 
exhibit and has not yet booked a space, it should lose 
no time in doing so, as a goodly attendance of likely 
clients is practically assured at the outset, and that on 
a rising market. 
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No, this is not “ Bill Stumps his mark," but the 
letters representing the paper on “ The Industry, The 
Press, And The Public,’ read by my 


TT: worthy friend, Mr. Adam Gowans 
P.A.T. Whyte, at the E. D. A. Salesmanship 
152 Conference on March 2. Mr. 


Wordingham was in the chair, and 
in his opening remarks referred to the decision of the 
Council of the I.E.E. to open the columns of the 
Institution Journal to advertising clients. That was 
one of the points touched upon by Mr. Whyte in his 
paper, and I can say at once that it is a very sore point 
with the five bona fide electrical weeklies. They look 
on it as deliberately unjust subsidised competition from 
an institution which they as members of the electrical 
profession are expected to support, and in many cases 
do actually subscribe to. It is the same principle as 
the rate aided competition to which, for example, 
electrical contractors make such vigorous objection. 
It is not fair play. In our industry a certain amount 
of cash is devoted each year to publicity. It is spent 
by the firms in it, large and small, and is spread over 
the papers at present doing their best to furnish the 
trade readers with trade news and technical informa- 
tion, Each receives its quota according to its deserts. 


If, therefore, an Institution journal with a large free 
list enters the field and opens its pages to trade 
advertisements, the amount divided among the bona fide 
newspapers is reduced proportionately. Perhaps it may 
not so happen in some cases, but I am referring to 
broad general results. One firm spending £1,000 per 
annum may decide to spend £1,100, but in the majority 
of cases the £1,000 would have to be divided up so as 
to include the newcomer. Therefore, the others lose a 
certain proportion of their income, but they are 
expected to extend their benevolent support and interest 
to the institution just the same, simply because it is 
part and parcel of ourselves. No, it isn't justice, and 
the same remark applies with almost equal force to 
certain other subsidised publications which do their 
utmost to compete with legitimate jounalism, but have 
no real sale in the correct newspaper sense of the term, 
and in which the advertisers simply have the pleasure 
of studying other competitive advertisements. Very 
pretty, but it isn't business. To these also Mr. Whyte 
made reference in his paper. 


The real trouble with Mr. Whyte's very able address 
was that we couldn't pick holes in it. I should have 
much liked to have seen a larger attendance and to 
have heard some trenchant criticisms, if only for the 
sake of gaining any knowledge which will help to 
improve and widen our journalistic field. Mr. Allen 
spoke on behalf of the Review, Mr. Hughman and 
Mr. Slater for the Times (electrical, of course), Maj. 
Masters for the 'T'rician, and Mr. Alderson Smith had 
a dig at the author on behalf of his own paper, while 
outside speakers included Mr. Robinson, of Hackney, 
who is evidently a gentleman well in touch with his 
local Press, Mr. Ruthven Murray, Mr. Marryat, Mr. 
Gillott, Mr. Pryor (of Siemens Supplies publicity fame), 
Mr. Byng, and last but bv no means least, friend 
Beauchamp himself. At the close Mr. Whyte dealt 
very efficiently with the points which had been raised, 
and the meeting closed with a hearty vote of thanks 
for his assistance in ventilating a subject which could 
well be dealt with again at a later date, ELEKTRON, 
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LABORATORY WATER BATHS. 


A new and improved series of electrically heated water 
baths for laboratory use has recently been included in 
their range of industrial electrical heating appliances by 
the Cressall Manufacturing Co. (4o and 41, Staniforth 
Street, Birmingham). These baths are made of cast- 
iron, white porcelain enamelled inside and japanned 
outside. A special feature is to be found in the ex- 


tended recessed rim (which is part of the bath itself) 
to support the concentric copper reducing rings. 


ed 


'These 


have a curved inside edge, which gives a better grip 
than the ordinary plain edge.  Three-heat regulation 
can be provided, as can an inlet and constant water 
level attachment (see illustration), which, in addition to 
being screwed in, is secured by set-screws, so that it is 
impossible to shift from the vertical position. The 
heating elements are easily replaceable, being secured 
by two screws only. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technica’ 
problems that have arisen in actual practice. Questions which we consider of suffi 
cient interest to our readers will either be replied to under ** Answers to Correspon- 
dents’’ or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
рп, the answers received do not possess sufficient merit. Competitors desiring 
the иш of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and 1f diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а “ nom 
de plume,” but, both inthe case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision ts final, 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six comipelstors who win the first or second prize the most times during the nezt twelve 
months. 

The words “ Questions and Answers" or ** Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuEsTION No. 155. 

Can anyone give me details which govern the 
selection of a fuse carrier? I desire some for use on 
the following service :—Volts 440 d.c., so amperes, 
three wire.—‘‘ Cable." 

QuESTION No. 156. 

Can any reader give me information concerning a 
good method of indirect lighting. I have a small study 
where I do a lot of drawing, and I find the ordinary 
electric light is very trying for my eyes.—‘‘ Реп.” 

(Replies to Questions 155 and 156 must be received 
not later than March 31, 1923.) 
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ELECTRICITY SUPPLY IN LANCASHIRE. 

The Electricity Commissioners have held their 
inquiry at Preston into the joint scheme of Blackburn 
and Preston Corporations for electrical development in 
Mid-Lancashire under the Supply Act of 1919. The 
scheme proposed a joint authority for the district with 
powers to deal with the generation and ‘‘ bulk " trans- 
mission of electricity. То this end it was suggested 
that between now and 1931 all existing stations, except 
those at Blackbura, Preston and Raw tenstall, should 
be closed, and that the normal supplies for the district 
should come from three "capital " stations at Black- 
burn, Burnley and Preston, existing generating stations 
to be retained for a time as “ peak ‘load ' or emergency 
stations. The new authority was intended to consist of 
representatives of local councils in the district who 
are "authorised undertakers,” and they were to agree 
to afford financial assistance under the provisions, 
including the Lancashire City Council. The district 
comprises the county boroughs of Preston, Blackburn, 
Burnley and. Blackpool, the boroughs of Accrington, 
Bacup, Chorley, Clitheroe, Colne, Darwen, Haslingden, 
Nelson and Rawtenstall, and various urban district 
and rural district councils in the area. The scope 
extends between Preston (in the west), Colne (in the 
north-east) and the residential districts of the Fylde. 
The industrial portion is important, for it represents all 
branches of the textile industry. 

Opposed to the scheme were Burnley, Accrington, 
Colne, Nelson, Bacup, Haslingden, Rawtenstall, Black- 
pool and Darwen, and the urban locality of Brierfield. 
they proposed a joint electricity board with advisory 
functions only, contending that a retention of existing 
control and supply would result in more efficient and 
economic distribution. The Commissioners were :— 
Sir J. Snell (chairman), Sir H. Hayward (vice-chair- 
man) and Mr. W. W. Lackie, with Mr. E. W. Hudson 
(legal adviser) and Mr. D. © Cumberlege (clerk). 

After considerable evidence had been given it was 
announced that the parties had agreed on a scheme 
which provided for the establishment of a Mid- 
Lancashire Committee to include the county boroughs 
of Blackburn, Burnley, Preston and Blackpool, with 
various munic ipal boroughs and urban and rural dis- 
trict councils. The whole of the outstanding matters, 
it was stated, had been jointly agreed upon with the 
exception of one question, which was still the subject 
of negotiations. The new committee would appoint 
an inquiry committee consisting of the borough elec- 
trical engineers iof Preston, Blackpool, Blackburn, 
Burnley, Accrington, Rawtenstall, and those to the 
Lancashire Power Company and the London and Mid- 
lend Railway Company to give advice and assistance, 
and the scheme .was to become effective within two 
years from the drawing up of the scheme. Proposals 
wouid be submitted to the commissioners for securing 
the supply of current in any area within the district in 
which there was a reasonable iikelihood of such supply 


being remunerative. The main provisions for the 
technical scheme are:—For the generation of three- 


phase alternating current, with a standard frequency 
of 50 cycles per second. For the transmission of elec- 
tricity, the standard pressure shall ре (between phases) 
ia the case of main transmission lines 33,000 volts, 
and in the case of secondary transmission tines 11,000 
volts and 6,600 volts. 


The exceptions to the standard three-phase, 50- 
cycle, alternating system are :—(1) Bispham, Blackpool, 
and Fleetwood Tramways, Preston Tramways, Lytham- 
St. Anne's electricity supply, operating on the direct 
current system; (2) Blackpool Corporation system 
operating at a frequency of 85 cycles per second; (3) 
the existing frequency at Blackpool will be supplied 
through frequency changes. All extensions will be 
carried out at the standard frequency of 50 cycles per 
second. The following generating stations will be 
continued under the new scheme :— Accrington, Black- 
burn, Blackpool, Burnley, Colne, Darwen, Fleetwood, 
Nelson, Preston, Rawitenstall and St. Anne’s. A new 
generating station will be erected in Burnley district 
either by the Corporation or by the Lancashire Power 


Company. The other stations will be closed down as 
required. Main transmission lines will be laid between 
Preston and Blackburn, Blackburn and Accrirgton, 
Accrington and Burnley, Burnley and Nelson, Black- 
pool and-St. Anne’s. A scheme of control will be 


prepared by the engineering committee for approval. 

Sir John Snell said the commissioners were gratified 
that the authorities had been able to arrive at some 
agreement, and they hoped it would bring about an 
improvement and larger use of the supply of electricity 
in the area. 


EXHIBITION. 


THE IDEAL HOME 
Exhibition, promoted by the 
Daily Mail, is with us again, the seventh of the series 
having been opened on Thursday of last week. It will 
remain open until the 24th inst., and is well worth a 
visit, seeing that it is up to the high standard of 
interest set by the preceding exhibitions. An added 
attraction 1s to be found in the fact that the New Hall 
of the big extension to the original building is opened 
for the first time, and is used to accommodate “ Bungalow 
Town,” while among the exhibitors in the gallery of 
this hall are to be found over two dozen leading firms 
in the new broadcasting art. All afford the visitor 
specialised advice, and exhibit all kinds of excellent 
apparatus. The firms represented include such well- 
known ones as the Automatic Telephone Manufacturing 
(o: Lid); the В7-Н. Gok Lids; SG. Browne S 
C. Е. Elwell, Ltd.; the © Е.С. Ltd.; Alfred Graham 
and Со. ; the Marconi Companies; the Metropolitan- 
Vickers Electric Co., Ltd..; Siemens Bros. and Co., 
Ltd. ; the Sterling Telephone and Electric Co., Ltd. ; 
the Western Electric Co., Ltd., etc. This section has 
been organised by the National Association of Radio 
Manufacturers, and, coupled with wireless concerts 
given in the Minor Hall (Main Hall Gallery), is an 
education in itself. 

In the Annexe we have again the very attractive 
“Royal Gardens," while in the Main Hall and Gallery 
we find groups of manufacturers conveniently classified 
according to the nature of their products. Electricity 
supply from self-contained sets is represented, and 
electric labour-saving devices of all kinds are to be 
found in, we believe, greater profusion than in most of 
the earlier Ideal Home Exhibitions. At any rate, 
the latest appliances as developed by the following, 
among others, may be seen and proved :—Belling and 


The Ideal Home 


‘Co. ; British Electric Transformer Co., Ltd. ; Credenda 
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enamelled pressed steel. 


to stone, 


Conduits Co., Ltd. ; Dowsing Radiant Heat Co., Ltd. ; | 
L. G. Hawkins and Co., Ltd.; the Hotpoint Electric 
Appliances Co., Ltd. ; ond Electric Utilities, Ltd.—all 
of whom specialise in heating and cooking manufac- 
tures. Of course, one may also find the ever-popular 
vacuum cleaner shown by many firms, as well as 
applications of small-power motors, including a fine 
display of electrically driven sewing machines by the 
Singer Sewing Machine Co., Ltd.” A newcomer with 
electrical heating and cooking appliances is Chas. H. 
Smith and Co., of 277/8, Bank Chambers, 329, High 
Holborn, W.C.r. Some of the appliances are not likely 
to prove very attractive in this country, but mention 
should be made of a neat and strong three-heat boiling 
ring with concentric elements, embedded in fireclay 
cement; a thermal storage water heater and bowl fre, 
with elements similar to those used for the boiling 
ring, which, it should be mentioned, comes to pieces 
most easily for cleaning. The case is made of 


The Rawlplug Co., Ltd., effectively demonstrate the 
proved advantages of the Rawplug for fixing anything 
brick, glass, cement, tiles, etc. ; and in con- 
clusion we should mention that the Western Electric 
Co., Ltd., have fitted up their “Public Address System ' 
(as used recently at the I.E.E. dinner to render audible 
at all points the various speeches), so that the band 
music may be heard throughout the huge building. 
It will be remembered that the sound waves are picked 
up by receivers, valve amplified and distributed to-tele- 
phone loud speakers erected at all necessary points. 


“WIRED WIRELESS '"—LINE RADIO." 


By Major J. A. MAUBORGNE, UNITED STATES 
SIGNAL Corps. 


(Concluded from page 117.) 

A number of plugs to screw into the clectric light 
socket, including in their structure condensers suitable 
for connecting to the light lines, are now on the 
market, and the one known as the “* Super-Antenna,’’ 
designed by Radio Engineer Duncan of the Signal 
Corps, is found to meet all requirements, giving both 
suitable protection and satisfactory results. 

The use of {һе line radio method of broadcasting as 
compared with space radio broadcasting has many ad- 
vantages. In the first place, the ether channels used 
for space radio broadcasting are limited, and even the 
few wave channels which ere available for broadcasting 
can be more profitably employed for such radio activi- 
ties where space radio is the only or best method of com- 
munication. By space radio is meant ordinary radio 
telephone transmission. Also, since there is practically 
no radio interference caused by broadcasting on 
power lines or light lines, any number of wave 
channels may be employed, thereby multiplying the 
number of stations which can be operated on the same 
line. 

It is conceivable that in every community we may 
have several transmitting stations, operating at the 
same time but each on a different wave length and 
supplying different services. One may be used ex- 
clusively for music, another for current news, and still 
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another for educational information. Obviously, bj 
this means of broadcasting, no antenna is required for 
reception. In order that the radio broadcasting by the 


foregoing method may be received, a suitable plug 
connection in the electric light socket is all that is 


necessary wherever the lighting circuit exists. 

During the recent experiments of the Signal Corps 
in connection with this wired wireless broadcasting over 
electric lighting lines, carried on during the month of 
May of f the present year by a Signal Corps engineer 
in co-operation with the North American Company and 
the Cleveland Electric Illuminating Company, very 
successful wired wireless broadcasting was accom- 
plished over the lines of the latter company, 
wood, on the outskirts of Cleveland. А very 
plete account of the results obtained, together with the 
descriptions and diagrams of the apparatus used, can 
be found in the article of К. D. Duncan, Jr., '* Wired 
Wireless Broadcasting," Electrical World, Volume бо, 
No. 8, Page 367, for August 19, 1922 

The conclusions drawn from the Washington 
Cleveland experiments are that from a technical stand- 
point wired wireless broadcasting over electric power 
lines is entirely feasible, and that with the proper choice 
of wave lengths the radiation from the lines may be 
reduced to such an extent that it will not interfere with 
radio communication. 

Apart from the subject of actually broadcasting 
material over the power lines themselves, attention is 
invited to the fact that these lines, if connection thereto 
be made by the condenser plug mentioned, offer a very 
fine means for receiving from ordinary broadcasting 
stations, thereby, of course, doing away with the ordi- 
nary antenna. 

Similarly, a matter which is of considerable interest 
to the telephone companies is that telephone lines can 
be used both for wired wireless broadcasting after the 
manner described for light lines and with practically 
identical connections, as well as for the reception ol 
signals from ordinary broadcasting stations, the lines 
in this case being simply used as antennz. This, of 
course, raises the question as to the right of telephone 
companies to charge for and control any and all addi- 
tions or connections to their wires, which are really 
the property of the individual companies and not public 
property. 

Telephone contracts should be redrawn at once in 
such shape, for the protection of the companies, that 
no piece of radio apparatus, transmitter or receiver, 
shall be connected to any telephone line without licence 
from the telephone company, and then only with such 
connecting devices as shall have been approved and 
sold by ibo telephone company concerned. These ordi- 
nary precautions, and the sale to individuals of suit- 
able devices for connecting to telephone lines, with a 
numbered licence issued in every case, should give 
the telephone companies an additional income for the 
use of their lines in connection with the reception of 
matter broadcast either in the ordinary way or over the 
lines. 

It is suggested that, until further UEM are 
carried cut by radio engineers in connection with the 
telephone lines, no transmitter be licensed to broadcast 
over any telephone line, because of the confusion which 
may occur and possible damage to terminal and switch- 
hoard apparatus if proper precautions are not taken. 

In conclusion, I wish to state that it is my belief 
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that telephone companies should investigate this wired 
wireless proposition very carefully and without delay, 
not only because of its possibilities for multiplex tele- 
phony, but also for the last two features mentioned, 
namely, the use of telephone lines for broadcasting by 
wired wireless, and the use of such lines as antenna 
for ordinary reception. I regret that more time could 
not be given to an exposition of this important subject, 
but I feel that it is one which must be carefully studied 
and that much experimental work must be done in 
connection therewith by those interested before a clear 
understanding of the subject can be reached. 


Various Items. 


Accrington. —The B.T.-H. Co., Ltd., have secured an order 
from the Electricity Committee to reblade the 2,000 ikw. turbine. 

Blackpool.—The Education Committee have approved plans 
for a new secondary school. Plans for a new elementary school 
ate being prepared, 

Kingston-on-Thames.—The 
electrically wound clock with chimes, 
the tower of All Saints’ Parish Church. 

Concert.—The last Electro-Harmonic smoking concert of the 
season will be held in the Caxton Hall, Westminster, on 
Wednesday, 14th inst., at 8 p.m. ‘Chairman, Sir James Devon- 
shire, K.B.E. 

Cardiff.—To advance the art of window and counter display 
work and to promote salesmanship, a ‘Better Sales Association" 
has been formed under the Presidency of the Lord Mayor. The 
membership is over 100. 

Gas as a Fuel.—On Friday, 9th inst., 
as a Fuel," will be given by Mr. J. G. 
Heating and DAR E ngineers, at the Engineers’ Club, 
Coventry Street, London, W.1, commencing at 7 p.m. The 
meeting is open to non-members, and is likely to interest many 
electrical engineers. 


Spring Cleaning.— The 


Corporation are to 
playing four 


provide an 
tunes, for 


a lecture, entitled * Gas 
Clark before the Inst. of 


Metropolitan Vickers Co., Ltd., of 
Trafford Park, Manchester, are now making qu'te a big push 
in their Cadilac Vacuum Cleaners, and retailers who wish 
to join in the business campaign can be supplied with leaflets 
Y4150/6 overprinted with their own name and address if they 
will write to the company asking for a supply. 

A Well-earned Rest.—Mr. James Smith, A.M.LE.E., the 
oldest member of the Edinburgh telegraph staff, has now 
retired, and we wish him many years of quiet happiness in the 


future. In the olden days he contributed regularly to our 
columns over the letters “U. K.,” and he was also the author 
of “The Telegraphists’ and Telephonists’ Note Book," a work 


His technical abilities were of a high 


which is now out of print. 
tele: 


order, and he was lecturer on telegraphy, telephony and 
graph engineering at the Heriot-Watt College for over twenty 
years. 


The Practical Electrician's Pocket Book.--Readers who have 
been waiting patiently for the appearance of our annual pocket 
book will be glad to hear that this is now on the market. 
The delay was due to the unfortunate sírike in connection 
with the bookbinding industry, but we can assure them that 
they will be amply compensated by the extra value which the 
book represents. It is now 570 pp., and the addition of an 
important and eminently practical chapter on 3roadcasting ° 
has added much to its utility. In addition, the other sections 
have been most carefully revised, and we can say without 
hesitation that the pocket book is more essential than ever. 
The price is 3s. net from any bi stall or bookseller in the 
Rapp or 3s. 4d. net post free from S. Rentell and Cos tds 

Maiden Lane, London, W.C. 2. 

"Meetings. —The Birmingham and District Electric Club will 
meet on Saturday, roth inst., at the Grand Hotel, at 7 o'clock 
Lecture: “ The Wave Transm: ssion of Power," by Mr. Dinwoodie 
(slides). The Junior Inst. of Engineers will meet at 39. 


Victoria St., S. W.r, on Friday, oth inst. Paper: “Rolling Mill 
Machinery,” by L. C. D. Fell; also, on Friday, 16th, **Compara- 
tive Power Costs," by € H. Woodfield (Member), and on 
Friday, 23rd, lecturette, ‘The History and Development of the 
Underground Railway," by Mr. R. J. “Siddall (Member). Slides. 
All at 7.30 p.m.-—The next meeting of the Scottish Centre 
of the I.EJE. will be held at the North British Station Hotel, 
Edinburgh, on Tuesday, 13th inst., at 7 p.m. Paper: “The 


a D.C. Distribution ‘System by 


Maintenance of Voltage on [ 
Sub-station,” by P. J. Robinson. 


means of a Fully Automatic 


Reduction.—After March, the Chelsea EIS Cx 
reduce the rate for lighting to. 74d. per unit. 

Faraday House Old Students’ Association.—The Rules and List 
of Members for 1923 has been published. The President is Mr. 
H. W. Miller, and the Vice-Presidents, Dr. F. T. Chapman 
and Mr. P. J. Watts, O.B.E. Mr. H. W. Fairman (Sec. Fara- 
day House, 66, Southampton Row, W.C.r) is the Hon. Sec. 

Personal.—Mr. С. W. P. Page, А.С.С.І., A.M.LE.E., who 
has had a varied experience in theoretical and practical engineer- 
ing, besides having been engaged. in engineering, journalistic 
and publicity ens informs us that he has opened an office 
at 35, Maiden Lane, Strand, W.C.2, on behalf of Fisher, Knight, 
and Co., Ltd., general printers and publishers, bookbinders, 
relief and die stampers, engravers and advertising specialists, 


Ltd., will 


etc. Mr. Page’s personal services are available in connection 
with all engineering publicity matters, (Telephone: Gerrard 
2460 1 
Trade Notes, 
A bold "Mazda ”' lamp adhesive window sign for easy fixing 


on the inside of windows is available for the use of contractors 
and electrical dealers. Apply, The British Thomson-Houston 
Co., Ltd. (77, Upper Thames Street, E.C.4). 

A new price list for March, 1923, has just been issued by 
the London тош and Agents, Ltd., of 38-39, Parliament 
Street, S.W. It follows the company's usual practice of keen 
prices orkai out to net figures in order to save contractors’ 
time in pricing estimates, It should certainly be in the hands 
of all contractors and installation engineers. 

The G.E.C. have issued an interesting leaflet (called “ Techni- 
cal Description No. 233 ") dealing with A.C, motor control. 
One of the illustrations shows the gear for the control of a 
large rolling-mill motor. 

A catalogue giving details, illustrations and prices of A.C. and. 
DAC. motors and dynamos, as well as of transformers, has been 
issued by Messrs. Todman, Ryall and Co., Ltd. It is a well- 
printed book, and sets forth in clear terms the advantages 
claimed by the company for their manufactures. They will be 
pleased to send a copy to any reader on receipt of trade card, 
and we recommend all installation contractors and factors to 
apply for same without delay. 
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ELECTRICITY SUPPLY DEVELOPMENTS IN 
THE UNITED KINGDOM. 


THE BRIGHTER OUTLOOK—ENORMOUS DEVELOPMENTS 
FORESHADOWED—POSITION OF EXISTING UNDERTAKINGS 
—NEED FOR CO-OPERATION. 


The second annual report of the Electricity Commis- 
sioners for the year ending March 31, 1922, lays stress 
"upon the severe industrial depression which prevailed 
throughout that year, and upon the uncertainty which 
existed as to the date and scope of the further legisla- 
‘tion necessary to enable full effect to be given to the 
policy of reorganisation laid down in the Electricity 
(Supply) Act of 1919. The views of the Commissioners 
were sought whilst the framing of the unemployment 
legislation was under consideration, and various sug- 
gestions which seemed to them to be of practical value 
‘were put forward for action. Doubtless these measures 
have already alleviated the position to some extent, 
and their full effect has probably yet to be felt. Not- 
‘withstanding the general depression, steps were taken 
to improve the organisation for the supply of electricity 
in different parts of the country, and these steps will 
no doubt have a beneficial effect upon the welfare of 
the country as trade revives. The electricity supply 
industry constitutes, to a peculiar degree, an index of 
the general conditions of home trade owing to the 
important and increasing extent of the applications of 
electric power to industry. Improvement in the posi- 
tion of supply undertakings, coupled with a rising curve 
of output, will therefore constitute one of the first signs 
of an improvement in the condition of industry 
generally, and, we may add, this improvement and this 
rising curve of output have been very marked during 
‘recent months. There is, therefore, every reason to 
suppose that the long-delayed improvement in industry 
has at last commenced. 

The work undertaken by the Commissioners in 
bringing about an improvement in the existing 
‘organisation for the supply of electricity was the most 


prominent feature of the year under review. In addi- 
tion to preliminary surveys leading to the provisional 
determination of further districts, the Commissioners 
devoted much time to the consideration of 
submitted for a number of districts, and to the pre- 
paration of decisions embodying approved schemes. A 
detailed statement of the work accomplished in this 
and other directions is to be found in the report 
itself." 

There appears to have been a prevalent idea that 
the Commissioners themselves were engaged in carry- 
ing out a "national scheme " involving the construction 
of a number of super-stations from which supplies 
would soon be available for all towns and villages 
requiring electricity. This, of course, is by no means 
the case. The Commissioners. are required by the Act 
of 1919 to afford to those concerned in the question of 
the supply of electricity in any district an opportunity 
of submitting a scheme of reorganisation, but, whilst 
the coming into operation of a scheme will improve the 
prospects of those areas which have at present no 
supply, it will not necessarily result in supplies 
becoming immediately available. 

There has been a considerable amount of understand- 
able anxiety amongst the owners of private under- 
takings as to their position in the new regime. These 
persons, to whom the electrical industry and the public 
in general owe a debt of gratitude for their enterprise 
in the past, will be relieved to hear that the coming 
into operation of a scheme for a district will not aff-ct 
the position of the owner except with his consent, nor 
will it affect the freedom of any consumers to continue 
to take supply from the private station. Subject, how- 
ever, to the terms of the agreement between the owner 
and his consumers, it would be open to the latter to 
take supply from an alternative source. On the other 
hand, the establishment of a comprehensive distribu- 
tion system should ultimately be to the benefit of all 
private stations by providing an outlet for surplus 
supplies generated during week-ends, etc., or by 
enabling the private station to take from the public 
system such supplementary supplies as may be required. 
The position of a non-statutory undertaking giving 
general supply for lighting and other purposes will be 
rather different, for a Joint Electricity Authority, if 
established, would be entitled to compete in the area 
of an existing non-statutory undertaking (but not in 
areas of supply of any authorised distributor) Alter- 
natively, the Joint Authority would be entitled to acquire 
the non-statutory concern by agreement with the 
owners. In most cases this would probably be the best 
solution from every point of view. 

Interconnection of the principal generating stations 
is an essential requirement for the reorganisation of 
electricity supply in large districts containing many 
authorised undertakings, and the extent of the improve- 
ments and the economies effected is dependent upon 
the extent to which the undertakers concerned are 
prepared to co-operate in pooling the resources of the 
interconnected stations for the common good. Inter- 
linking alone for the purposes of bulk, reciprocal and 
stand-by supplies will result in considerable economies ; 
but for maximum benefits the interconnected stations 
worked should all be operated under a unified control 


schemes 
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in accordance with a schedule of working designed to 
meet all phases of the requirements of the district, The 
conferring upon the Joint Authority of sufficient powers 
of control over the working of interconnected stations 
appears to be the absolute minimum from which the 
desired improvements can be obtained. The better 
alternative and the one which, in the opinion of the 
Commissioners, will result in the most satisfactory 
reorganisation of supply and lead to maximum 
economies, is the vesting of the central supply system 
in a Joint Authority. It is essential, however, that the 
transfer be effected on reasonable terms. Agreement 
to the vesting of the interconnected station constituting 
the central supply system for a district, or, alter- 
natively, acceptance of a unified system of control will 
constitute the acid test of the sincerity of co-operation 
among the authorised undertakers concerned. The 
desire for improvements in the position of electricity 
supply has been voiced loudly from all parts of the 
country, and the undertakers concerned have now the 
opportunity—and the moral duty—to see that no con- 
siderations of individual prestige or gain stand in the 
way of that centralisation of control which alone will 
bring about the developments and economies so sorely 
needed. 

Those who are reluctant to submit themselves to a 
Joint Electricity Authority should bear in mind that 
the Act of 1919 stipulates particularly that a Joint 
Authority must be representative of the authorised 
undertakers in the district concerned. The lines of 
development, as foreseen, by the Commissioners, would 
be :—Generation and main transmission would be 
centralised under the Joint Authority, the principal 
stations (forming the central supply system) being 
interconnected, and such new stations and main trans- 
mission lines as might be necessary being constructed 
when and where required to compensate for the closing 
of obsolete or inefficient stations and to supply new 
demands. Local distribution and commercial develop- 
ment would remain in the hands of the authorised 
distributors. It will be seen that with this organisation 
and this scheme of development, existing undertakers 
need not fear that they will be treated unfairly by the 
Joint Authority ; also, they will represent the principal 
customers of the Authority, and there will be no ques- 
tion of the latter operating a system independent of, 
or in competition with, those of existing undertakers. 

The applications made to the Commissioners for 
consent to the establishment of new generating 
stations and the extension of existing stations, showed 
a marked decrease in the year 1921-22 compared with 
the previous year. Thus the plant capacity of stations 
and ‘extensions sanctioned amounted to about 174,000 
kw., compared with 697,000 kw. for the preceding 
fourteen months. This decrease was due partly to 
the general depression of industry and also to the fact 
that during the first fourteen months there was 
abnormal activity in overtaking arrears occasioned 
by the war. The slump is, however, a temporary one, 
and the Commissioners anticipate a period of great 
development following the resumption of more normal 
conditions in industry generally. For instance, the 
Commissioners estimate that in eight of the main 
electricity districts the maximum demand, compared 
with that of the year 1920-21, will increase 85 per cent. 
by 1926 and 165 per cent. by 1931. The corresponding 
estimated increases in units (kw.-hrs.) per annum are 
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97 per cent. by 1926 and 192 per cent. by 1931. These 
estimates, it should be noticed, are based upon normal 
conditions of industry and apart from the potential. 
demands for railway electrification, The depression 
from which we are now emerging will doubtless post- 
pone the date by which the above increases will be- 
effected, but otherwise there is little reason to doubt 
that future developments will substantially accord with 
the forecast made by the promoters of schemes, and. 
thus involye large additions to the plant capacity at 
present existing in the country. ; P 

Though the Commissioners’ Report is belated in its- 
appearance, referring as it does to a period which 
ended nearly a year ago, it will be seen that it contains 
the record of valuable work done by the Commissioners 
themselves, and holds out a well-founded promise of 
much brighter days for the whole of the electricai 
industry. We ourselves have the firmest faith in the- 
high destiny of the electrical industry, and we appeal 
most earnestly to all members thereof to co-operate in 
every possible way for the common weal. 


TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade: 
Examination in Telegraphy held in May, 1922. 


COMPILED BY A SILVER MEDALLIST. 


(Continued from page 107.) | 

О. 3.—Explain with the aid of a sketch or diagram. 
the method of connecting an overhead line to an under- 
ground line, and indicate the function of the protective- 
devices used. 

A.—At the junction of an overhead line to an under- 
ground paper core cable special precautions are neces- 
sary to prevent the access of moisture to the cable in 
order to maintain its high insulation. To ensure this, 
the following method of jointing’ is adopted :—The 
underground paper core cable is led up the terminal 
pole to a point about midway between the top and 
bottom. arms, where the joint is to be made. In order to- 
protect the cable from damage, it passes through a 
cast iron bend where it emerges from the ground and 
is enclosed within a wrought iron pipe to a distance of 
about 9 ft. up the pole. A lead sleeve of suitable 
dimensions is passed over the end of the cable and its 
conductors are stripped back for a certain distance of 
their insulating coverings and joined and soldered to- 
the enamelled cotton-covered twin wires, enclosed in 
lead tubing, which emerge from one end of a cable 
distribution plug fixed to the back of the pole midway 
between the top and bottom arms. The distribution 
plug consists of any alloy plug cast round and through 
which the separate lead-covered twin core cables are 
led. The enamel on these wires is carefully removed 
by fine emery paper before jointing, and the joints are 
insulated with adhesive insulating tape. ‘The lead 
sleeve is then slipped over the joint and soldered to 
the cable and plug. In the case of larger cables. 
plumber's wiped joints are made. The alloy plug cast 
round the leading-off wires renders the joint airtight 
and watertight. The free ends of the enamelled cotton- 
covered wires are carried with their lead sheathing’ to» 


* Consult also “Questions and Solutions in Telegraphy and 
Telephony," Final Grade, by Few, 2s. 3d. post free from: 
Evecrricity Office. 
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the appropriate arms on the pole and are bound to a 
special form of terminal and leading-in insulator, 
whence they are connected to the open lines. The 
general arrangement is shown in Fig. 4. The terminal 
and leading-in insulator has a small chamber at the 
top over which a porcelain cap'is screwed. A hole 
passes down from the chamber into the cup of the 
insulator and another hole passes from the chamber 
through the side as shown. The end of the line wire 
passes through this latera] hole into the chamber, while 
the end of the twin core cable from the distribution 
plug passes up through the vertical hore into the 


chamber. The ends of the wires are jointed and given 
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a sleeve, the chamber is filled with insulating compound 
and the cap screwed on. The cable leads are secured 
to the insulator spindle by lead binding strips. The 
method of terminating the overhead line wire is shown 
‘clearly in Fig. 4. 

It is usual at the junction of main open and under- 
ground lines to fit pole test boxes to the pole at which 
the junction is made in order not only to afford testing 
facilities, but to carry fuses and lightning protectors 
to safeguard the covered wires. The fuses are inserted 
to prevent apparatus and lines from damage in the 

event of the overhead line coming into contact with a 
power circuit. When the current exceeds a certain 
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limit the fuse blows, disconnecting the telegraph circuit 
and preventing continued contact of the underground 
wire with the power circuit. Lightning protectors are 
provided to eliminate dangers which arise from the 
powerful currents induced in overhead lines by lightning 
discharges. 

(To be continued.) 


SIEMENS WIRELESS. 

We have received from Siemens Brothers and Co., 
Ltd., Publication 460 C., and Catalogue 595. The 
former deals with their broadcast wireless receiver, 
type C.V., which is a combined crystal and single valve 
set, so arranged that by means of a simple changeover 
switch three receiving combinations are possible, viz. : 
(1) Crystal reception only, (2) single valve reception 
only, (3) crystal reception with note magnifying valve. 
The set, which is mounted in a polished mahogany 
case some 9 in. by rrin. by 7in., is a highly efficient 
combination for short-distance reception up to about 
40 miles on 350 to 450 metres. 

Catalogue 595 gives illustrations and particulars of 
telephone head sets, for which the follow:ng advantages 
are claimed :—Enclosed terminals, ear pieces provided 
with a groove to minimise condensation of moisture 
during prolonged wear, and special ball and socket 
attachment of the receiver to the headband making for 
comfort in wear and ready detachability. There are also 
illustrated various minor accessories, such as cords, 
aerial wire, insulators, leading-in tubes, earth plates, 
jacks, plugs and switches, whilst special attention is 
directed to the subject of aerial protection against 
lightning and leakages from electric power and light- 
ing circuits. 

For this purpose the firm's weil-known vacuum pro- 
tector, or alternatively a neat carbon block type with 
fuse attachment, is recommended. 

For battery protection in con- 
nection with the filament accu- 
mulator, there is also an in- 
genious time fuse (see illustra- 
tion), whereby the “listener-in,” 
with a complete Siemens protec- 
tive installation need not fear 
risk of damage to his apparatus, short of actual theft 
or accidental damage on the spot. 

A special feature is also made of their dry batteries 
for the H.T. circuit, together with fluid Leclanché cells, 
dry batteries for the filament circuit of C. V. receivers, 
and appropriate accumulators for  L.T. circuits 
generally. 

All readers interested in broadcasting would be well 
advised to secure copies of these lists. 


pom 


mportant Notice.— The meeting of the London Students' Section 
of the LE.E. which was to have been held on March 23, has been 
postponed to a date to be announced later, 

“Contact.” —Chief place is given in the February issue to Mr. 
Н. Marryat’s recent useful and instructive paper on “Electric 
Lifts." Other interesting items include one on "Installation 
Testing Sets and' their Uses," by Mr. F. T. Alldread, and one 
on the ‘‘Nuisance of Fuses.” Contact is the organ of the virile 
National Association of Supervising Electricians, which at its 
recent annual general meeting presenteda most satisfactory report 
on progress made during the past year. The meeting decided : 
(т) to set up an Inventions Committee to assist members having 
inventions relating to the industry, and (2) instructed the 
Board of Control to consider further the question of a special 
benefit section. 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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A FINE EXAMPLE OF MODERN CHURCH organist the entry of the choir from the vestry or by 
LIGHTING. the west door—orange and blue lamps being used, 
with push botton control. The switches were made 
Sixty-four years ago a new pars church was built at | by A. P. Lundberg and Sons, who also supplied 
Stoke Newington and is known as St. Mary's New | the tumbler switches required for incidental lighting 
Church. Although a very fine building it fell into | in the church, vestries, etc. In the latter case Holo- 


disrepair, and it is fortunate that sufficient funds were 
collected to allow of adequate restoration. At the 
same time the old gas lighting system was abolished 
and scientific, up-to-date electric lighting installed 
under the supervision of Mr. F. H. Taylor, consulting 
engineer, 19, Old Queen Street, Westminster, S. W.r. 

The whole of the restoration work was effected with- 
out closing the church except for the final three weeks 
—the reopening taking place on the rst inst. by 
the Rt. Rev. and Rt. Hon. the Lord Bishop of 
London, D.D., who also inaugurated the electric 
lighting. 

Under the gas regime the average pew lighting was 
about o.5 foot-candles, while now the minimum is 1.5. 

Supply is taken at 480 volts D.C. three wire, the 
neutral being forked so that two 240-volt services are 
used in the building. The cables used are all C.M.A. 
brand, 2,500 megohm grade, supplied by Callender’s 
Cable and Construction Co., Ltd., and are run in 
screwed welded conduit, carefully arranged so as to 
be out of sight, yet accessible at all points. The main 
switches are of the M.E.M. Glasgow Premier type, and 
the fuses M.E.M. “Kantark.” The control boards are 
of most substantial design, and were made by J. H, 
Tucker and Co., Ltd., to the designs of the con- 
sulting engineer. They have nine ways, the switches 
being of the S.P. knife blade type for 15 amps., 
though the current carried is only 3 amps., so as 
t> leave ample margin. The bases and dividing fillets 
(fixed) are of enamelled slate, and connections on both 
bars and ways are made in the front. The circuits 
are consistently arranged and clearly labelled. The 
original gas fittings for the aisle lighting have been 
retained, having been renovated and adapted. There 
are six for each aisle, and each now has four rco-watt 
gasfilled lamps in Holophane E Зо reflectors. For 
each aisle the first switch controls two lamps in fittings 
Nos. 1, 3 and 5, the second two lamps in fittings Nos. 
2, 4 and 6, the third the remaining; two lamps in 
fittings Nos. 1, 3 and 5, etc. 

The choir is lighted by two fittings similarly con- 
trolled. The additional brackets required are in 
wrought iron in keeping with the old main fittings. 
A feature is the lighting of the chancel by four con- 
cealed roo-watt gasfilled lamps in Holophane focussing 
type reflectors, while the carved reredos is ТЕШ 
by six 8 c.p. carbon filament, miniature pattern, lamps 
skilfully concealed and wired in brazed brass tube. 
The result is most charming and reflects credit on all 
concerned. 

In the pulpit a special polished brass scroll, with 
two tubular lamps, has been provided to light the 
reading desk. It should have been mentioned that all 
the fitting work was carried out by Galsworthy, Ltd. 

As the manual is at right angles to the choir, the 
organist has been provided with a push switch, fixed 
level with the lowest keyboard, which enables him to 
give red flash signals to the choir. 

Signals are also provided to announce to the 
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phane bowl fittings are used. The lighting has been 
made complete by its extension, with suitable reliable 
controls, to the various Rudinss 

To carry current to the gate lanterns V.I.R. lead 
covered-in heavy gauge screwed, welded and gal- 
vanised conduit is usei The whole of the wiring 
and installation work was carried out by H. M. Leaf 
(47, Victoria Street, S.'Wi.1). 


PHOTOGRAPHIC FAIR. 


Some startling inventions will be shown for the first 
time at the 1923 Photographic Fair, which will be 
open from March 15 to 24, at the Holland Park Hall, 
London, W., and will be three times as large as pre- 
vious exhibitions. 

A process which is to be called “‘Campbell-Gravure ” 
will arouse the interest of everybody connected with 
the printing world. “Campbell-Gravure ” is an Italian 
invention by which it is possible to produce any number 
of copies of an illustration in practically any colour, 
direct from a film negative and on an ordinary hand- 
press. 

In addition to a huge collection of photographic 
apparatus and novelties, there will be constant demon- 
strations of appliances and processes. The demon- 
stration of home cine. cameras and projectors will be 
a centre of interest for every visitor. 

In the gallery there is to be a remarkable exhibition 
of spirit photographs, by arrangement with Zight, 
and also a collection of X-ray photographs.  Photo- 
graphy as applied to printed matter in colours will 
be clearly demonstrated by practical examples of 
various subjects, showing th» work built Epi step by 
step. 

About hulf a mile of photographic exhibits will 
constitute the 1923 Photographic Fair, and with the 
widening scope and increasing popularity of photo- 
graphy, everybody will find great interest in a visit 
to this display of British photographic enterprise. 

Mr. Arthur C. Brookes (Sicilian House, Southampton 
Row, W.C.1) is organising secretary. 


Making Hay.—Mr. R. Borlase Matthews’ system of curing 
hay by the aid of electric fans is being received very favourably 
by practical agriculturists, as it is independent of the weather, 
and shows a saving of 25 per cent., after allowing for interest 
and depreciation on the plant, and the cost of the necessary 
power. A lecture on the subject was recently arranged by the 
Secretary (Mr. J. W. Sykes) of the Manchester branch of the 
National Farmers’ Union. 


Motor Ships.—It is too much to say that there is a revival in 
shipbuilding, but, according to the Moto Shig, there has 
recently been a very satisfactory increase in the number of 
orders placed for oil-engined vessels. During the past six 
months contracts have been fixed up for 51 ships equipped with 
internal-combustion machinery, totalling 371,000 tons dead- 
weight. Of these, 16 are being built in Great Britain, and 
should, of course, represent a considerable amount of expendi- 
ture in electrical plant and accessories. The same issue contains 
an interesting article on Diesel Electric Propulsion for ships. 
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Osram Service— 
A TALK WITH THE RE-SELLER. 


No. 1. 9X З Е р * What's in a Мате?” 


It is not possible to think of electrice light without thinking 
of the name OSRAM, and it has long since become a household 
word throughout the land. 

This is because the OSRAM Lamp has 
established its reputation and supremacy 
by its exceptional quality and sterling 
worth. 

It is obviously to your definite interests 
to maintain your stock of OSRAM Lamps 
—rightly termed the ** bread and butter "' 
of the Electrical Trade, since dealers who 

associate themselves with its sale are 
assured of substantial and lucrative 
counter trade. 
| ; In а word, the name OSRAM 
BIS signifies SERVICE, in the shape of 
j B increased profit and prestige to you. 
/ OSRAM 


sram 
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Advt: of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C,2. 
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59/61, Waterloo Street, : ELN LE. 


Glasgow. : . 


11534 we inam Street, : 7[029 
‚Че COPPER STRANDS — — 


247/9, Deans$ate, Man- : | 
chester. : for | 
37/41, Duke Street, Liver- : 
9] WIRELESS AERIALS 
Broad Street Chambers, : 
Birmingham. : 
95, Albion Street, Leeds.  : У - 
URN PA NL. Supplies can be obtained from all 
5, Burt St., Docks, Cardiff. : our Branches. 
Russell Bldgs., St. Mary : 
Street, Swansea, : In Bundles of 10 coils each 
и : 100 feet, carriage paid. 


: NORTH WOOLWICH, E.16. : 
and GRAVESEND, KENT. 


Any length supplied to order. 


Telegrams— 


* Henletel, Ave, London,” and W. T. HENLEY'S TELEGRAPH WORKS CO., Ltd., | 
: Blomfield Street, London, E.C.2. 


* Henletel" all Home Branches. 


я | MOTORS, А.С. & D.C. 
Messrs. LONGMANS & C0? LIST |. DYNAMOS. 


TEXT BOOK ON WIRELESS TELEGRAPHY. By RUPERT | MOTOR GENERATORS. | 


STANLEY, B.A., LL.D., M.LE.E. 8vo. With Illustra- 
tions. Vol. r.—General Theory and Practice, 15s. net 

е 

| ] 

| 

Å | 

UA 


Vol. II.—Valves and Valve Apparatus. Second and 


Revised Edition. Just Published, 15s. net. 
'" A valuable addition to the text-books on wireless 
telegraphy.’’—Syven and Shipping. 


PRINCIPLES AND PRACTICE OF ELECTRICAL TESTING. 
As applied to Apparatus, Circuitsand Machines. By 
К САТТЕ, 1850, A.K.C.9c DOS ini, With 
Diagrams. Svo. 185. net. 

MAGNETISM AND ELECTRICITY. A Manual for Students | n : 
in Advanced Classes. Ву E. E. Вкоокѕ, B.Sc. (Lond.), 
АМТЕ.Е., and A. W. PovsER, M.A. With 413 
Illustrations. Crown 8vo. 125. 6d. net. 

ELECTRICITY AND MAGNETISM. For Advanced Students 
By SvpNEv С. STARLING, В.56., A.R.C.Sc. With 
Diagrams. Crown 8vo. 12s. 6d. net. 


MANUALS OF TELEGRAPH AND TELEPHONE 
ENGINEERING. 
Edited by Sir WirriAM SLINGO. 
PRINTING TELEGRAPH SYSTEMS AND MECHANISMS. | iw ы 
By H. H. Harrison, A.M.I.E.E.. Member of Institution | 5 


paibsuvay RUM Engineers. With 642 Illustrations. Head OMAE = @ “orks 
TELEPHONIC TRANSMISSION, THEORETICAL AND «QUAND PITS, BIRMINGHAM 

APPLIED. By J. С. Hitt, Assistant Staff Engineer, HIGBRO," BRAM: В ов 1648 ВОН. ЕХ.) 

G.P.O.. London. With Diagrams and Illustrations. 265, STRAND, LONDON, Ww.C.2. 


8vo. 21s. net. 


(CITY 5956.) 
3, YORK STREET, MANCHESTER 


LONGMANS, GREEN & CO, (CITY 3713) 
39, Paternoster Row, London, E.C.4. | э. сно PREET, LEEDS 
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TO OUR HEADERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway tation Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 5 ^ 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important, 
Rate quoted on application. Subscription : 13s.a year, бз. 6d. half year, 3s. 3d. à 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

Questions to which an answer is required must be accompanied by a 1}d. 
stamp for reply. When considered of sufficient mterest, the answer will pro- 
bably appear in the paper. 

All SE II о to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


This is a time of the year when municipal under- 


takings balance their books and budget for the 
coming year’s expenditure апа 
Ratepayers v. revenue. In their very evident desire 


to qualify for support at the next 
November elections, popularity- 
seeking councillors and aldermen who are members of 
Finance Committees, about this time throw the weight 
of their influence in the scale to differentiate between 
so-called municipal profits and corresponding legiti- 
mate claims by a certain section of the public and the 
ratepayers to reduced rates for electricity and reduced 
fares on tramways. The old, old story of so much in 
relief of the rates always goes down with the man in 
the street, who utterly fails to appreciate that in nine 
cases out of ten appropriations to rate relief out of the 
two "undertakings mentioned simply mean robbing 
Peter to pay Paul, inasmuch as, to enable the under- 
taking of which he is part owner to earn a mis-called 
'' profit," he has to pay correspondingly higher prices 
for his electricity consumption, or continue to pay 
inflated fares on the cars he uses daily. 


Consumers. 


Noteworthy paans of joy are sounded this week in 
connection with Beckenham, which is to contribute 
£54,000 to rate relief out of its electricity undertaking ; 
Brighton, which is mulcting local electricity consumers 
to the tune of £15,000; Birmingham, which is allocat- 
ing £110,000 of its consumers’ money to rate reduction ; 
Newport, which is to contribute nearly £7,000; 
Sunderland, which legitimately pays back a debt of 
£6,000, borrowed from the rates in the last two years, 
and other municipal undertakings similarlv blessed with 
a balance in hand which they seemingly don't know 
what to do with. -Leicester, on the other hand, which 
is in the singularly happy position of being able to show 
a net balance of nearly £43,000 on the credit side in 
connection with the tramway undertaking, is very 
wisely allocating this sum to reserve, and not dis- 
seminating it in the form of a fractional and negligible 
rate reduction, i 


„Argue as you will, there is no logical excuse for 
diverting money earned in excess by a municipal under- 
taking to general rate relief. The money is rightly 
due to that section of the public who have contributed 
to its accumulation, and, failing any need for allocation 
to reserve or depreciation, or even to a sinking: fund, 
which many municipalities conveniently ignore, any 
and every balance should rightly go towards a reduction 
in the rates charged for the service which has helped 
to earn it. Electricity supply and tramway under- 
takings have felt a draught for some time past, largely 
owing to the exorbitant rates still being charged in the 
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one case for electrical energy and in the other as fares. 
Whilst the former are waxing more prosperous it still 
behoves them to aim at reduced costs to the public per. 
unit consumed, whilst so far as tramways are Con- | 
cerned, a very influential engineer stated the other А 
day, in the course of a most interesting paper, that the 
average muncipality simply dare not tell the public the 
truth about its tramways and the hopeless state of their 
finances. 


Whilst on the subject of municipal electricity supply, 
and the apathetic indifference of some noteworthy 
undertakings towards the needs of 
Dew consumers, I came across an 
amusing example last week. In a 
certain city, which for obvious 
reason shall be nameless, the usual ponderous 
formalities and heavy commitments have to be 
gone through by every new would-be consumer 
before a service connection 15 vouchsafed ог 
current switched on. An acquaintance of mine took a 
house in a leading thoroughfare and approached a firm 
of contractors for the fitting and wiring of his house. 
The contractors estimated that for the privilege of a 
connection to the street main he would probably have 
to pay at least £20 to £25, and even so might have 
to wait a fortnight or more until it suited the con- 
venience of the mains department to accommodate him. 


Municipal 
Moonshine, 


Undaunted, he gave the necessary instructions, and 
filled in all the complicated forms and applications as 
required by the very arbitrary powers that be. To his 
surprise as well as that of the contractors, the 
municipal workmen were on the scene the very next 
day, promptly trenched his garden path, laid a service 
connection, and made all neat and secure again by mid- 
day. Then, wonder of wonders, when the bill of costs 
arrived, it was for the very nominal amount of 65 
only, instead of the anticipated 25. All interested 
were dumbfounded; they could not understand this 
sudden change of front and apparent desire on the 
part of the corporation to actually encourage the more 
widespread use of electricity for domestic purposes. 
Various explanations were advanced, but the solution 
came quite accidentally. A new corporation official, 
filling a very high position, had only just been 
appointed and had come to reside in the same neigh- 
bourhood; by a fortunate coincidence this municipal 
magnate boasted the same name as my friend, and the 
electricity department fondly imagined they were 
favouring the new man with prompt and reasonable 
service, a case of creating a good impression in view 
of favours to come. One can only hope that the man 
himself was treated like any ordinary new consumer 
before the mains department discovered their error. It 
should serve as an object lesson and inculcate the need 
for reform in that department at all events. 


By way of sequel to my remarks of last week, I note 
that the Post Office propaganda department has been 
working overtime of late, and, if 
interviews with representatives of the 
daily Press are anything to go by, 
there is promise of progress in con- 
version to automatic working of some of the more 
important provincial exchanges in the near future. 
Unfortunately, in their interviews with pressmen the 
Post Office spokesmen fail to make due allowance for 


Telephone 
Development. 


LLINOIS A 
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the fact that telephone men and engineers outside the 
Government are just as closely in touch with world 
telephone development, if not more so, than the depart- 
ment they represent. Thus, by the Daily Dispatch, 
Mr. Kidner, Assistant Secretary to the Post Office, is 
credited with the statement that “automatic equipment 
is very costly, and all the operators cannot be dis- 
pensed with. Only those who handle local calls may 
go, for operators are required to deal with trunk calls. 
Where there is an industrial area with several large 
towns all Within twenty miles of each other, entailing 
а large amount of trunk traffic, the saving is not great.” 


Now, a general statement such as this discloses a 
certain ignorance of facts, or a wilful intent to mis- 
lead the public on the real issue. According to leading 
exponents of automatic telephony the Strowger system 
lends itself to sub-divided exchange systems, in which 
the actual switching equipment is located at several 
centres, as in the case above cited of a group of 
industrial towns not very widely separated. Not only 
is automatic telephone gear readily applicable to such 
a geographical distribution, treating the whole area 
as one from a telephonic standpoint, but there is the 
additional advantage that these sub-divided exchanges 
permit of considerable economies in cables and lines 
linking up the various sub-exchanges, as compared with 
the "trunks" of a manual system serving the same 
group of towns. Thus, taking such an area in indus- 
trial Lancashire, it would be possible by automatic 
working not only to dispense with the operators for 
local calls, but certain trunk operators also, and, in 
addition, effect considerable economies in the inter- 
connecting cables. Surely such a general saving 
readily justifes the slight extra capital outlay involved 
by automatic equipment. 


I congratulate the G.E.C. most cordially on the 
official opening, on Tuesday, the 27th ult., of their fine 
new research laboratories at 
Wembley. ‘The function was a great 
success in every respect, and quite 
apart from the official speeches it is really some- 
thing to be proud of to know that the great 
manufacturine undertakings of this country аге 
realising more and more the value of research work in 
promoting trade as a whole and directly helping to 
individual commercial success. In this respect the 
G.E.C., under the shrewd guidance and control of 
Mr. Hirst, has been for many years an example of 
what proper business organisation and management 
should actually consist of, and I can quite imagine that 
the fame of the company’s products will spread in a 
far wider circle as the years roll on. A full account of 
the laboratories appeared in the last issue of this paper, 
and I feel that my many readers can look forward with 
increased hope to a steady improvement in British 
trade; at any rate, so far as regards the electrical 
industry as a whole and the great G.E. works organisa- 
tion in particular. Good luck to them! 


Research. 


ELEKTRON. 


Lubricating Oil.—Every reader who uses it should make a 
point of writing to the old-established Reliance Lubricating 
Oil Co., Ltd., 20E, Water Lane, Great Tower Street, E.C.3, and 
ask for prices. Mention this notice, and they will be pleased 
*o quote, 


MANCHESTER WIRELESS EXHIBITION. 


It is probably well known to many of our readers 
that a Wireless Exhibition is due to be held in Man- 
chester from Marcu 17 to March 24 inclusive, and we 
understand that our old friends the Chloride Electrical 
Storage Co. will exhibit a range of all types of Exide 
batteries for radio work at their stand No. 37. This 
will include 2, 4 and 6-volt sets, in celluloid boxes and 
in carrying crates, 16, 24 and 32-volt high tension sets 
to replace dry batteries for valve illumination. 

It is worthy of notice that Exide batteries were used 
in the first broadcasting of grand opera and in the 
first transatlantic telephony. 

List 4027 gives details of the various types of 
batteries, and will be posted free to any reader on 
application 


*MODERN INDUSTRIAL AND COMMERCIAL 
LIGHTING EQUIPMENT." 


The accompanying illustration represents a sheet which 
gives full particulars of the more important items in 
the B. T.-H. range of industrial and commercial lighting 
equipment. It measures зо in. by до in., is stiffened 
top and bottom and provided with a cord for hanging. - 


5 NIE ELE + 


n m 
р" lo 


bal у: 
EUIS ы-н А-А, 


It is obviously a conveaieat means whereby the con- 
tractor can see at a glance what is most suitable in the 
way of fittings and reflectors or equipment for any 
given job, and any contractor or engineer who applies 
to the Wiring Supplies Dept. of the British Thomson- 
Houston Co., Ltd. (77, Upper Thames Street, London, 
E.C.4), will, we are informed, receive a copy. The 
sheet is numbered L.268. 


Ballybofey (Co. Donegal)—The lighting installation has been 
completed. Preparations are being made for an installation 
in the adjoining town of Stranorlar. 
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MODERN STAGE 


LIGHTING. 


THE «BLACKBURN-STARLING SYSTEM. 


Until recently the advancement of the art of stage 
lighting has not been particularly rapid, but during 
the last few years a fairly general improvement has 
been evident, while certain individual theatres have 
achieved marked success. Particulars, however, are 
generally difficult to obtain, as the installations are 
presumably due to the staff of, or an individual directly 
connected with, a particular theatre or production. We 
have witnessed several truly wonderful lighting effects 
in London theatres, the latest, perhaps, being 


"Decameron Nights," at the rebuilt Drury Lane. 
At the King's Theatre, Edinburgh, a new lighting 
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equipment has just recently been installed, and, as it 
is a standard equipment which can be obta'ned for, and 
adapted to, any theatre, we are pleased to be able to 
give some particulars. It is simple, convenient, easy 
to maintain, and highly efficient, as will be noted from 
the description. Known as the Blackbura-Starling 
system, it can be referred to in brief as a combination 
of three elements—the X-ray mirror reflector, the 
Mazda gasfilled lamp, and a metal framework to hold 
coloured gelatine slides. The required number of units, 
each consisting of a lamp, reflector and gelatine colour 
slide, are assembled in a specially designed metal 
trough. 

_ The equipment is supplied in four different patterns, 
viz., concentrating battens, distributing battens, floats 
and proscenium strips. The concentrating battens are 
intended for the intense illumination of particular sec- 
tions of the stage. They are equipped with “Jupiter ” 


X-ray reflectors and with 100, 200 or 300-watt Mazda. 
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rasfilled lamps. Using 100-watt lamps, this form ot 
5 I p Й 


batten gives a downward illumination of 1,000 c.p. per 
lamp. That is, a batten containing thirty 100-watt 
lamps would project a light of 30,000 c.p. on to the 
stage. For the general illumination of the stage, dis- 
tributing battens, equipped with “Scoop” X-ray re- 
flectors and тоо or 60-watt Mazda gashlled jamps, are 
recommended. Special *E. 60” X-ray reflectors and 
Co-watt gasfilled lamps are used in the float and pros- 
cenium strip. Great economy is experienced on account 
of the high efficieacy of the reflector, and the fact that 
a relatively small number of standard, uncoloured, high 
power gasfilled lamps are used. It is computed that 
in many cases ihe installation of the Blackburn- 
Starling equipment may be expected to bring about 
increases in overall efficiency up to 200 per cent. 

It should be noted that in order 
to change effects with coloured 
lamps, the producer must either 
keep a vast reserve of lamps al- 
ready tinted, or have the lamps 
at present in use cleaned and re- 
dipped. In either case, the pro- 
cess is lengthy and expensive and 
inconvenient to a degree which 
seriously limits the producer in 
his search for appropriate colour 
effects. With the Blackburn- 
Starling system, however, he is 
able to experiment with various 
combinations of colours and to 
change from one to another al. 
most instantaneously and entirely 
without expense. He can obtain 
colour effects which he has 
hitherto hardly dared dream 
about on account of their ap- 
parent impossibility. 

The following are some details 
of the King’s Theatre lighting 
equipment :— 

Footlights (“float ”). — Sixty- 
four 6o-watt Mazda gasfilled 
lamps, in “Ѕсоор” X-ray reflec- 
tors. The reflectorsi are fitted 
with removable colour mediums 
of four different colours—16 
white, 16 red, 16 blue, and 16 amber. We thus ob- 
tain a tremendous variety of colour combinations simply 
by switching on one or more of the colours, while it 
only takes a few minutes to change the slides should 
further variations, or only one colour, be required. 

Proscenium Length.—The two proscenium lengths 
each contain sixteen 6o-watt Mazda gasfilled lamps in 
X-ray reflectors. The colour arrangements are the same 
as for the “float.” 

Small Battens.—There are six small battens, each 
fitted with forty-four 100-watt lamps—eleven of each of 
the four colours. 

“Jupiter ” Batten.—At the front of the stage a 
large batten is fixed, containing thirty-two (eight of 
each | colour) 3oo-watt Mazda gasfilled lamps in 

Jupiter" X-ray reflectors. 

See Fig. 1 for disposition of the X-ray units. The 
photograph was taken with a very short exposure for 
this purpose and not to show the lighting effect. 
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Control.—Each of the four different colours in each 
unit is on a separate circuit running back to the 
switchboard, and all lights can be “dimmed.” The 
switchboard is an excellent example of stage electrical 
equipment (see Fig. 2), and is arranged for simple and 
fool-proof control. Ihe circuits for the different 
coloured lights are identified on the board by means of 
coloured slates. 


A collapsible iron gate (with lock) is fitted at each 
end of the gargway in front of the board, and there 
is also a gate in the middle to prevent persons handling 
both poles simultaneously. 

The tracker wires at the back of the board are, in 
the event of breakage, prevented from touching any 
live terminals by sliding gril doors running on ball 
bearings. 


Further information may be obtained from Black- 
burn, Starling and Co., Ltd., of Gresham Works, 
Nottingham, who carried out the installation. Тһе 
X-ray reflectors, Mazda lamps and colour equipment 
used were supplied by the British Thomson-Houston 
Co., Ltd., 77, Upper Thames Street, E.C.4, who, we 
know from observation, have supplied, besides the 
larger equipments, similar smali equipment to local halls 
and institutions, where, as a result, the effectiveness of 
the productions may be greatly enhanced. We commend 
the system to proprietors of these places as well as of 
the large legitimate theatres. 


Meetings.— There will be a Wireless Night of the B'ham and 
District Electric Club on Friday, March 16, at 7 o'clock, at the 
Grand Hotel, Colmore Row, when Mr. J. Bell, of the Radio 
Research Dept. of Messrs. Metropolitan-Vickers, Ltd., will give 
a lecture on “Radio Telephony ” illustrated with lantern slides 
and demonstrations. The next Informal Meeting of the I. E. E. 
will be held in the Institution on Monday, 19th inst., at 7 p.m. 
Debate: “The Need for Co-operation between Manufacturer 
and Retailer." To be confined to the lighter electrical pro- 
ducts, including motors, but not heavier plant and material. 
Censtructive criticism will be cordially welcomed. The 
Junior Inst. of Engineers will meet at 39, Victoria St., on 
Friday, 16th inst. Lecturette, “Comparative Power Costs," by 
C. IH. Woodfield (Member). Also on Friday, 23rd inst. Lec- 
turette, “The History and Development of the Underground 
Railway," by Mr. R. J..Siddall (Member).. Both at 7.30 p.m. 


PROGRESS OF WORK ON THE BRITISH 
EMPIRE EXHIBITION. 


RECORD IN RAPID CONSTRUCTION. 

Latest official reports show that on every main 
section of the British Empire Exhibition at Wembley 
the principal contractors, Sir Robert McAlpine and 
Sons, Ltd., are up to scheduled time, and the progress 
already made on the Empire Stadium probably estab- 
lishes a record in rapid construction unequalled in the 
annals of the British building trade. 

It is important that this fact should be stated ex- 
plicity in view of rumours recently circulated to 
the effect that "the work is a year behind." Works 
conferences are held every week, and are attended by 
the contractors, quantity surveyors, architects, civil 
engineers, and the general manager of the Exhibition. 
The various stages of the work are so clearly mapped 
out that any delay would reveal itself at these confer- 
ences, and so far, in all but two minor parts of the 
work, where delay was unavoidable, the required pro- 
gress has been maintained and the contractors have 
been in no danger of incurring penalties. 

All the foundations for the Machinery Hall and the 
Industrial Hall are now completed ; the reinforced con- 
crete floor is almost finished, and the railroad tracks 
have been laid. Many of the stanchions and reinforced 
concrete roof trusses have been erected, and the bulk 
oi the steel work required to complete the super- 
structures has been delivered on the site. 

The floor area of the Machinery Hall, which will 
include power house and restaurants, has been increased 
from the original 447,000 square feet to 588,000 square 
feet. This is more than double the size of the 
Machinery Hall at the Franco-British Exhibition held 
at Shepherd's Bush in 1908, when the floor space was 
269,000 superficial feet. 

Again, in the case of the Industrial Hall, the total 
floor space of 523,000 square feet—including concert 
hall, fine art buildings and restaurants—is more than 
twice the accommodation in the corresponding buildings 
at Shepherd's Bush. 

Originally the total ground space was to be r26 acres. 
This has now grown to a total of 216 acres, owing 
in part to the big demand for space by the Dominions 
and Colonies, which are planning to erect their own 
pavilions. A new railway station in the grounds 
on a loop line of the Great Central Railway is being 
built, and the Wembley Park Station of the Metropoli- 
tan Railway is being enlarged. In all over 2,000 men 
are employed in connection with the Exhibition work, 
and it is gratifying to learn that 72 per cent. are ex- 
Service men. ; 


Finance.— The directors of the County of London E.S. Co., 
Ltd., submit an excellent balance-sheet for 1922, in which they 
propose the payment of a dividend on the ordinary shares 
equivalent to 10 per cent. per annum and to carry forward 
over £48,000. The directors of the Chelsea E.S. Co., Ltd, 
also submit an excellent report, and propose the payment of a 
dividend equivalent to ro per cent. per annum on the ordinary 
shares and to carry, forward over £6,000. Messrs. Bruce, 
Peebles and Co., Ltd., have had a very good year, and the 
directors recommend a dividend of ro per cent. on the ordinary 
shares with a bonus of 5 per cent. The goodwill has been 
written down so that it now stands at the nominal figure of £1. 
A truly excellent position. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.) 

AUTOMOTIVE REPAIR, VoL. П. : ELECTRICAL SERVICE 
Works. By J. С. Wright. 418 pp., 164 Figs. 
(Chapman and Hall, 15s.)—Garage men in particular 
will appreciate this lucid work on the overhauling and 
repair of the electrical parts of modern petrol motor 
vehicles (Vol. I. deals with general repairs to this class 
of vehicle). Specially valuable features are (1) the 
absence of anything in the nature of padding, and 
(2) concise instructions for the quick carrying out of 
all jobs likely to be encountered. There is a wealth of 
carefully chosen illustrations and circuit diagrams 
which prove of the greatest assistance in both parts 
into which this volume is divided. Part I. is headed 
“ Instruction Manual of Repair Jobs" and deals with 
Some 56 different electrical jobs in connection with 
sparking plugs, coil and magneto ignition circuits, 
starting motor and lighting circuits, motors, generators 
(including rewinding), storage batteries, etc. There is 
also an instructive section in installing and operating 
a farm lighting plant. In each case there is first a 
list of operations necessary, then a description of the 
-operations, preceded where necessary by the names of 
parts, materials, tools, etc., required or to be looked 
to. Finally, by the attention to a series of questions, 
the reader can make sure that he has thoroughly 
grasped the matter. A reference is also given to 
Part II., which deals with ‘* Electricity as Applied to 
the Needs of the Electrical Service Station." This is 
divided into chapters devoted to a consideration of 
electrical and magnetic principles and their practical 
application in the class of apparatus and electro-dynamic 
machinery coming under the care of garage workers 
"and motor vehicle owners. Shortly, it can confidently 
be said that the method of presentment and choice of 
matter and illustrations (which are excellently drawn 
and reproduced) is admirably calculated to meet the 
needs of the busy practical man who is desirous of 
attaining proficiency in his calling. 


Rapiro TELEPHONY FOR AMATEURS. By Stuart 
‘Ballantine. (Chapman and Hall. 7s. 6d. net.)— 
‘This is another book of American origin dealing with 
the question of radio telephony for amateurs, and in 
general it covers the same ground as most of the other 
American publications on the subject. It can be recom- 
mended to amateurs interested in radio telephony 


‘because it is practical and written on somewhat more 


English lines than many books emanating from the 
United States. It is, in fact, almost a relief to read 
the book and find it free from references to “ethereal 
“messages” and “restless electrons,” etc. The book 
covers the general principles of radio telephony, the 
valve and its applications, the construction and opera- 
tion of transmitting and receiving apparatus, and also 
possesses a very interesting chapter on the sources of 
‘power for wireless circuits. In the writer’s opinion, 
this chapter adds very considerably to the value 
of the book, as it is a subject which is not 
ordinarily dealt with, at ай events not in the 
clear and detailed way in which the author 
‘describes the various power sources and the sifter and 
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filter circuits necessary to their use. The chapter on 
aerial construction follows American practice, and as 
such is not of much interest to the English amateur. 
The information on counterpoise systems is, however, 
instructive. One of the interesting features the book 
contains is the information given, and the circuits 
shown, for high frequency transformer valve coupling, 
in which the transformers are built as small vario- 
couplers. The writer has not before seen this form of 
coupling described or illustrated, but, having experi- 
mented recently on these lines, can recommend the 
matter to amateur experimenters for further develop- 
ment. To English amateurs interested in transmitting 
circuits the pages and diagrams devoted to the subject 
will be welcome, and will no doubt give them new 
ideas for experimental work and test. We can recom- 
mend the book to our readers for their attention. 


Practica, Rapio. By Henry Smith Williams. (Funk 
and Wagnalls Co. 8s. 6d. net.)—On first glancing 
through the book one is struck by the contents, and it 
is difficult to decide for what particular circle of 
radio interest it was specially written. The opening 
chapter is entitled “ A Wonderful Game for Boys,” and 
the juvenile interest in the first part of the book should 
be particularly strong. On the other hand, when 
turning to the pages dealing with super-heterodyne 
receivers and Armstrong super-regenerative circuits, 
one hesitates to present a copy of the book to any 
member of the rising generation. Fortunately, the 
above-mentioned circuits are usually beyond the reach 
of such, otherwise we are afraid our broadcasting 
stations would be interfered with even more so than 
they are to-day. The book contains a very large 
amount of useful information to all those interested in 
the amateur side of wireless, but it is a little difficult 
to see quite where the field lies for a work containing 
such extremes of simplicity and complicity. Probably 
this is the make-up of the present-day American youth. 
Like many American books on wireless subjects, it 
reads almost like a novel, particularly when reading 
chapters on wired wireless and radio control of distant 
apparatus. Chapters such as these, and the informa- 
tion given om apparatus for transmitting pictures by 
radio, are merely popular descriptions, and do not give 
any detailed information regarding the methods used 
or suggested. Other matter relating to the American 
amateur position does not interest English readers a 
great deal, neither does the information on freak sets, 
such as crystal sets in a watch case. To summarise 
the book briefly, it has its good points; it is rather a 
mixed collection of information, and is essentially 
American. 


MATHEMATICS FOR ENGINEERS. 
Rose. 2nd edition. Cl. 8vo, 423 pp., 143 illustrations. 
(Chapman and Hall,- 139. 6d. net.)—We can add 
nothing in regard to this second edition beyond the 
praise which we gave to the book when it made its 
first welcome appearance, The few corrections which 
were necessary have been made and the section on 
‘least squares’’ has been improved by additions 
relating to the determination of laws. Engineering 
students throughout the Empire have proved the value 
of the book in the past and are likely to do so even 
more in the future. 


Part II. By W. М. 


Original from 
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THE THEORY or ArLorRoPYy. By A. Smits, Ра S 
translated by J. Smeath Thomas, D.Sc. 397 PP» 
8vo, 239 Figs. (Longmans, 215. net.)— Professor 
Smits has here presented an able exposition of his own 
theory of allotropy. On page 2 1s stated the funda- 
mental postulate of phase complexity as the cause of 
phase allotropy, also the causation of unary behaviour 
by attainment of inner equilibrium. Тһе remainder of 
Part I. deals with the phase equilibria of such allotropic 
substances, with the inner equilibrium in the case ot 
two and of three pseudo-components, with the 
behaviour of tautomers in the presence of a solvent, 
with predictions of the theory, with a new application 
to electrode-potential and passivity, and, very briefly, 
with photochemical action and the interpretation of 
X-ray spectra. Part Il. is an examination of the 
physical properties of various allotropic substances with 
a view to finding evidence for complexity of phase and 
to throwing light on the type of pseudo-system and the 
position of the true unary system. In addition, 
measurements of electrode-potential are described, 
which confirm in a general way the application of the 
theory to electromotive equilibria. It will be realised 
from the foregoing that the word ‘‘ allotropy " is used 
in a specially wide sense, and, indeed, one of the 
charms of the theory is its general nature and 
applicability; it is this character which has led to the 
new theory of electrode-potential. This is based on 
an assumed solubility of the electrons freed when a 
metal ionises in the presence of a solution of one of 
its salts. It is in virtue of this and of the usual 
assumptions of electrostatic attraction that the 
equilibrium metal-electrolyte is supposed to be reached. 
A thermodynamical application of these ideas leads to 
the establishment of e.m.f. formule of the Nernst 
type, but with the ‘‘ solution tension" of Nernst 
replaced by the ‘‘ saturation concentration " of the 
metallic ions. Further, by a scarcely justifiable applica- 
tion of the law of mass action, other expressions for 
e.m.f. are obtained, and in these the Volta effect does 
not appear. ‘These are followed by application of the 
theory to various equilibria, including polarisation and 
decomposition voltage and to the solution of metals in 
acids. Most of these phenomena are then considered 
afresh with the help of the phase rule. In Part II. the 
short history of passivity phenomena and the account 
of modern experiments, together with their bearing on 
the theory, form a most interesting section. There is, 
fortunately, a profusion of diagrams. These are in 
general clear, but, owing possibly to the roughness of 
the paper, they contain lines which are unpleasantly 
heavy and clumsy. The book is worthy of the fine 
paper and diagrams "used originally for Findlay’s 
** Phase Rule." Dr. Thomas's translation is pleasant 
reading despite the heaviness of the matter. Ехріапа- 
tions of the meaning of more of the symbols used in 
the mathematical derivations would be helpful. This 
translation is more up-to-date than the latest German 
edition, containing as it does an account of Professor 
Brereton Baker’s recent work, some unpublished work 
by the author and other matter. All interested in 
chemical or electrochemical theory owe a debt of 
gratitude to those responsible for the production of 
this invigorating’ book. 


Tue ReaL SourH America. By С. Domville-Fife. 
Cl. 8vo, 299 pp., with 55 illustrations and 4 maps. 
(Routledge, 12s. 6d. net.)—This is a thoroughly 


ELECTRICITY. 


MARCH 16, 1923. 


interesting book, charmingly illustrated and written by 
a man ot wide experience and travel who is able to 
express his thoughts and describe the countries through 
which he journeys in a manner that carries conviction 
to his readers. ^ Formerly the author was the corre- 
spondent of the Times in South America, and he has 
written other works dealing with certain individual 
South American republics which found many apprecia- 
tive buyers in this country and abroad. In the course 
of this book he explains how the great southern half of 
the new world is only developed on the coast, and that 
beyond the populous and busy outér fringe, with its 
fashionable clubs and shopping centres, there is a vast 
country largely unexplored, covered with mighty 
forest or grass-covered pampas and watered by great 
rivers with cataracts surpassing the Zambesi and 
Niagara. The natural conclusion is that to the 
engineer there must appear to be enormous scope in 
the future for the erection of great hydro-electric 
stations to make use of the forces of nature which are 
at present running idly to waste, and it is most 
sincerely to be hoped that those who will ultimately 
secure the contracts for the design, installation and 
control of these mighty plants will hail from Great 
Britain, and that the orders wil] also come to us. We 
have a splendid standing in South America. The 
reputations of our men for integrity and our goods for 
quality are unsurpassed, but we must work hard to 
hold.our ground and, if possible, do even better. That 
is why enterprising engineers, merchants and intending 
colonists should study this book and think over the 
lessons it teaches. ОҒ course, electricity is already 
much in evidence in the cities on the coast. The 
Bolivian or inland view of it as described on page 84 
is distinctly amusing, but the demand is growing and 
will continue to grow. On page 92 reference is made 
to the electrically lighted Plaza of La Paz, and on 
page r99 Edison is quoted as having contemplated the 
electrical destruction of locusts by the thousand million, 
although the scheme has not yet materialised. The 
farm owners and colonists devoutly wish that it would. 
Electricity also bulks largely in the Panama Canal zone, 
which is dealt with briefly but ably, and the only 
criticism the writer has to make about а book which 
he has enjoyed most thoroughly, is that on page 194 
the word “© omnipotent ” in line 8 seems strangely out 
of place. It must surely be a misprint for the word 


'' impotent,” but at present it contradicts the adjoining 
adjectives. 


ELECTRICAL CIRCUITS AND CONNECTIONS. By W. R. 
Bowker. Medium 8vo, cloth. 220 pp., 166 diagrams. 
(Lockwood, 15s. net.)—This is really the third edition 
of a book by Mr. Bowker which used to be known 
as “‘ Dynamo, Motor and Switchboard Circuits," and 
as such had a fairly steady sale among installation 
contractors, engineers-in-charge, foremen, etc. The 
present work contains an additional section, dealing 
with rotary converters, hydro-electric lay-out, «and 
automatic control and operation, Included therein are 
diagrams of the working of the Sperry gyroscope com- 
pass which are likely to interest quite a number of 
sea-going electrical engineers. i 


ELEKTRO-ADRESSBUCH, 1923. Cl., 800 pp. (Schulze, 
Leipzig. (Rentell, London. 21s. net.)—This book, of 
about 800 pages, is a directory of the German electrical 
industry, and as such it gives a good idea of the large 
number of firms in the Fatherland who are engaged 
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in the manufacture of electrical apparatus and plant, 
and with whom British firms again have to compete 
in the markets of the world. It is now in its roth 
edition, and the entries and details are given in five lan- 
guages, viz.:—German, English, French, Swedish and 
Spanish. It is carefully sectionalised in regard to 
manufacturers, retailers and contractors, as well as 
giving lists of customers in the form of electricity 
stations, tramway and railway companies, and indus- 
trial undertakings. At the time of writing the price 
is 112,000 marks. What it will be when this notice 
appears in print we refuse to prophesy. 


“Tue Wiretess HawpBook AND Diary.’ Ву Paul 
D. Tyers. (Radio Press, Ltd. 25. 6d. net.)—AII wire- 
less amateurs will welcome the '* Wireless Handbook 
and Diary,’’ and it is, of course, only right that such 
an enthusiastic section of the community should have 
a pocket book of their own. Тһе notebook and 
diary is the usual diary for 1923, with pages for 
memoranda, addresses, etc. The handbook portion 
contains very valuable information in the way of for- 
mule, particulars of different types of valves, grid 
leaks, condensers, etc., and also very clearly illustrates 
the conventional signs used in wireless diagrams. A 
range of diagrams is also given for both receiving and 
transmitting circuits. These diagrams are very well 
and clearly drawn. The usual tables of wire gauges, 
particulars of resistance wire, are also included, and 
short notes on turns of wire and sizes to be employed 
for various inductive units are also given. On looking 
through the book, one cannot help feeling that the 
publishers have not gone quite far enough. For in- 
stance, quite a number of pages are devoted to London 
amusements, sporting notes and records, daily wants 
dictionary, a gardening calendar, and knowing the en- 
thusiasm of the wireless amateur so well, one can quite 
appreciate that these particular pages are of no interest 
to him whatever. A suggestion for the future may be 
given regarding the insurance coupon included in the 
pocket book. Why not make this insurance coupon 
cover damage by fire or theft to the owner’s wireless 
set? To summarise the book, it is really a standard 
“ Letts ’’ diary, with the addition of 42 pages of hand- 
book matter relating’ to wireless. As far as it goes, 
the book is good, but we think the publishers could 
eflect very considerable improvement. 


Tue Practica, ErrcrRICIAN'S Pocker iBook, 1923. 
570 pp. and diary. (Rentell, 3s.).—Twenty-five years’ 
continuous progiress is exemplified in this edition of 
the ever-increasingly popular red-coated manual, and 
alterations and additions have been carefully made on 
the same lavish scale to which readers have become 
accustomed. It is now, if possible, more valuable 
than ever to its numerous readers. Among the sections 
which have been rewritten may be mentioned those 
devoted to steam boilers, motor control gear, portable 
electric tools, flexibles, railway signalling. ^ Besides 
bringing the section on comparative resistances of 
various metals and alloys up to date, additions have 
been made by the inclusion of new tables, giving useful 
information on representative alloys going under well- 
known trade names. The same policy, too, has been 
adopted in the heating and cooking section, where the 
tables now added give particulars of the composition 
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and electrical and mechanical behaviour of wires and 
tapes available for glowing elements. The “wiring 
systems” which came on the market between the 
appearance of the preceding edition and the time of 
going to press with this edition have been added to 
those of earlier arrival. The sections on fuses and 
on electric clocks have also been augmented, the 
valuable chapter on electric welding added to by an 
expert, and an entirely new chapter of wireless broad- 
casting inserted. Further, the useful set of central 
station tables now includes the commencement of a 
new table showing the average number of units used 
per annum by consumers taking supply under rateable 
value tariffs. This, we believe, is information nowhere 
else obtainable, and is distinctly useful to central 
station engineers. Absolute reliability is essential in 
any work which gains a place in the City and Guilds 
list of * Works of Reference," as has been done by this 
hardy annual, and the publishers cleariy aim at main- 
taining that reputation to the best of their ability. The 
book is compact and well printed, and covers such a 
wide ground in a concise and practical way that no one 
in the whole electrical profession can afford to` be 
without it. 


A POCKET "VADE MECUM" OF TECHNICAL 


DATA RELATING TO ELECTRIC CABLES. 


A most useful pocket book giving a mine of informa- 
tion on all classes of wire and cable work, particularly 
as has often been sought by station and power- 
distribution engineers and the larger contractors, has 
been published by W. T. Henley's Telegraph Works 
Co., Ltd., at the nominal price of ros. 6d. Measuring 
6t in. by 4 in., the work is strongly and neatly pro- 
duced, and, besides 196 pp. of most valuable matter 
(the printing being very clear and the paper a specially 
selected brand), contains some pages of squared paper. 
/We have not just glanced through this publication, 
but have studied it in considerable detail, with the 
result that we are most impressed by the vast amount 
of work which must have gone into its compilation, 
and also with the care which has been devoted to its 
production. 

It is divided into five parts as follows :—Part 1 is 
devoted to useful formule and data, including tables of 
conductors, British standards and their metric 
equivalents, diameters of various types of cables, 
carrying capacities, electrostatic capacities, impedances, 
temperatures, specific gravities, melting points, etc., of 
various metals. Part 2 presents a complete copy of 
the B. E.S.A. Specification for insulated cables, includ- 
ing tables of conductors with their metric equivalents. 
Part 3 deals with underground construction ; many sug- 
gestions are given dealing with the outstanding features 
of various systems ; cables laid direct in the ground, on 
the solid system, drawn into ducts, erection of collierv 
cables, and automatic protective systems are discussed. 
Part 4—overhead construction—includes a general in- 
terpretation of the B.O.T. and P.O. requirements, 
general details relating to the constructions of over- 
head lines are given, together with tables and graphs 
dealing with currents on bare overhead lines, suspen- 
sion strands, sags, temperature rise, etc. Part с 
gives a comprehensive list of all classes of cables and 
accessories, 
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NEW M.-V. PREMISES IN BIRMINGHAM. 


In Daimler House, 33-34, Paradise Street, Birming- 
ham, the Metropolitan-Vickers Electrical Co., Ltd., 
have now brought together the general engineering 
office, supply department offices, showrooms апа stores. 
The ground floor and basement of these premises are 
particularly capacious and the very excellent window 
frontage provides means fer making a representative 
display of electric fittings and the various domestic and 
other applications of electricity. The whole is well ar- 
ranged and the showroom displays are in excellent 
teste. In the main showroom the company have a 
comprehensive display of their complete range of elec- 
tric fittings manufactured at their Birmingham fittings 
works, Harcourts, Ltd., a subsidiary of the Metropoli- 
tan-Vickers Electrical Co., Ltd. Space limitations 
prevent our referring in detail to the other numerous 
manufactures and the fine arrangements for demonstra- 
tron. 

We would acd, however, that there is a trade counter 
department in the basement, where the whole of the 
wants of the electrical trade in accessories are catered 
for, and here also is a second showroom in which the 
more industrial applications of electricitv are displayed 
and the requirements of the electrical trade are still 
further studied. An attractive exhibition is made of 
fractional horse-power motors, a representative section 
of control gear, special apparatus for the application 
of electricity to mining, and a complete range of fit- 
tings for workshop, factory and street lighting. The 
Glo-clad system of wiring, a special product of Messrs. 
W. T. Glover and Co., Ltd., an associate company of 
the Metropolitan-Vickers Electrical Co., Ltd., is ade- 
quately displayed; in fact, it may be safely said that 
at Daimler House the Metropolitan-Vickers Electrical 
Co., Ltd., are in a position to meet every requirement 
of the electrical industry. | 


Trade Notes, 


No. 1 of the Sunco Monthly Price List of Eleotrical Supplies 
has just put in an appearance, and is certain to have a hearty 
welcome from contractors and retail dealers in electrical sup- 
plies throughout the kingdom, The list will be published 
regularly on the ist of every month, and trade readers who 
wish to receive it should write officially to the Sun Electrical 
Co., Ltd., at 118, Charing 'Cross Road, London, W.C.2, and 
ask to be put on «he list. : | 

Plant апа Supplies, Ltd. (12 and тз, Henrietta St, W.C. 2), 
have issued a list dealing with “ One-watt and Half-watt Type 
*ceando Lamps." A feature is the paragraph contrasting the 
Plumination curve obtained with the Sceando one-watt spiral 
flament lamps and that obtained with the ordinary straight 
hlament type. The curves show an efficiency in the mean hemi- 
spherial basis 3o per cent. greater for the Sceando spiral fila- 
ment type. 

A leaflet from Frederick Pratt (23, 
S.W, 1) describes and illustrates Vanwyk’s (patent) overload 
switches, which are particularly intended for private-house 
installations, where: they may be used to replace the service 
switch and cut-out, or as current limiters, The switch is some- 
what on the lines of the ordinary rotary snap switch. but is 
provided with an electro-magnet, which, on becoming energised 
to a pre-determined amount, trips a pawl and causes the switch 
to be driven by a spring to the “ off" position. Maximum 
current, 15 amps. 

Four separate sections of the M.-V. Supply Catalogue have 
recently been printed, and deal in a thoroughly appropriate 
rianner with the high-grade manufactures which are listed. 
The items in the various sections are as follow :—List тг. 
nuscellaneous insulators for general work; List 130/1, wiring 
accessories; List 127/5, a set of lighting fittings for industrial 
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and outdoor use; List 150/12, a fine selection of domestic and 
mdustrial appliances of various kinds. 

We are pieased to announce that during the whole of the 
recent wireless telephony tests between the U.S.A. and this 
country ‘‘ Exide” battenes (Chloride Electrical Storage Co., 
Ltd., 219-229, Shaftesbury Avenue, W.C. 2) were exclusively 
used at the New Southgaie works of the Western Electric Co., 
Lid, An attractive poster has now been designed to illustrate 
this, 

In descriptive list A3b (superseding list A3) Crompton and 
Co., Ltd. (Chelmsford), illustrate and describe their large poly- 
phase induction motors, The motors dealt with are of the 
induction and synchronous types—the latter being of the com- 
peny's patent self-starting pattern and capable of starting 
against two to three times full load torque or even higher. 
They can be designed to draw a leading current from the line 
at low power factor to rectify the adverse effect of lagging cur- 
rent, present in all systems supplying induction motors without 
phase-advancers, The important information about the 
machines in the list is as full and comprehensive as is neces- 
sary, the dimension diagrams and shipping specification being 
very useful. 

Mr. John (Н. Scott, who has been with Messrs. McGeoch and 
to., Ltd., Glasgow, for the last 23 years, has now commenced 
business on his own account at 198а, St. Vincent Street, 
Giasgow, and has been appointed agent in. Scotland for 
Messrs. Drake and Gorham Wholesale, Ltd., for their specialities 
--ie., lamps, fires, etc. He is also offering a full range of 
ship fittings of the latest patterns and special designs. Exten- 
Sive stocks are held on the premises for immediate execution 
of orders. 

The Consolidated Pneumatic Tool Co., Ltd., of Egyptian 
House, 170, Piccadilly, London, W.1, have been appointed sole 
selling agents for Weldrics and Weldrines Patent Electrodes. 
The works for the manufacture of these electrodes, owing to a 
very large increase in business, has recently been removed from 
Scotland to a more convenient site in the London area, and is 
equipped with all the latest improvements for producing the 
above well-known electrodes.'' 

'" Home Washing " is the title of a neatly printed 12 pp. 
booklet issued by J. Walton and Son (Nelson), Ltd., of 
Walverden Foundry, Nelson, Lancs. It gives a clear descrip- 
tion of the Bell electric washer, with illustrations of the various 
types now on the market and instructions how to use them. 

Responsible engineers interested should write to the 
Metropolitan-Vickers Electrical Co., Ltd. (Trafford Park, Man- 
chester), for the following instructive puglications :—‘“ Turbo- 
Alternators " (Circular No. 1426/1): “Battery Locomotives for 
Service in Industrial Shunting Yards " (Circular No. 1978/1) ; 
“Horn Gap Lightning Arresters " (Circular No. 1286/1). 

The January issue of the English Electric Journal (published by 
the English Blectric Co., Ltd., Queen's House, Kingsway, Lon- 
don, W.C. 2) is particularly interesting and instructive. The 
subjects dealt with include the Leicester Central Generating 
Station, Railway Electrification, Sheet Mills, the Power Plant 
and Electrical Installation of a Large Carpet Mill, and some 
notes on the “English Electric" Asynchronous-Synchronous 
Motor. 


Magnavox Loud Speakers.—The Sterling Telephone Co. an- 
nounce that the Capital Cinema, Cardiff, has been equipped 
exclusively with Magnavox Loud Speakers. This cinema is 
said to be the largest in Great Britain, having a seating capacity 
of over 3,000, and, owing to the efficiency of the equipment, the 
wireless concerts can be heard in every seat, 

E.D.A. Publicity ——The E.D.A. Publicity Committee for the 
West Riding (Aire and Calder) Electricity Districts are prepar- 
ing for a very business-like joint Press advertising campaign, 
and they hope that this joint business advertising will be sup- 
ported with increased individual activities by the\circulation 
of literature and publicity matter, which can be obta‘ned from 
the E.D.A., at 15, Savoy Street, Strand, London, W.C.2. It 
should have the cordial support of all associated with our 
industry in that district, as it is bound to be of direct benefit 
in the long run. 

“The Business Builder.” —Part II. of this very useful magazine 
has just been issued. It contains several sections of interest 
to the electrical industry. For instance, on page 67 there are 
some useful paragraphs dealing with electric heating; on page 
69 we find text and illustrations on the subject of electric 
lighting, and on page 89 the driving of factories by means of 
electric power is clearly explained. Also, pages от and 92 deal 
with the principles of factory lighting. Altogether, a very 
interesting number from an electrical standpoint. 


= 


„АМАКСН 23, 1923. 


ELECTRICITY. 145 


ZA TVA 


AININ AEE ADD DR AR DADA WALA 
FE LAR. SCIENTIFIC WEEKLY JOVKNAY 


MARCH 23, 1923. 


CONTENTS. 

PAGE 
Development of Public Electrical Supply in Great Britain 145 
Some Train Lighting Systems 147 
Current Topics.. Us 5. € ae Sera DT 
The Projection of Light 154 
Telegraphy - jd ue dE 154 
The “ Gecophone " Four-Valve Cabinet Set 155 
To Restore a Lighting System 155 
New Hart Accumulator Premises in Manchester 57 ЛЫС) 
Various Items .. 156 


————————————Ó—A—A——A nnn n —— — M — ——— À— 


DEVELOPMENT OF PUBLIC ELECTRICAL 
SUPPLY IN GREAT (BRITAIN. 


Ву C. Н. WOoRbINGHAM, C.R.E., A.K.C., ETC. 


The following is a fairly full abstract of an instruc 
tive address recenily given by Mr. C. H. Wordingham 
before the King's College Engineering Society. 

Mr. Wordingham first traced the chequered develop- 
ment of electrical supply in this country, dealing with 
the class of load experienced and its influence on the 
size and location of generating stations. With the 
development of the industrial motor load, and the 
heating, cooking and domestic appliances load, the load 
factor on the station has been improved, and conditions 
have changed. The first big step forward occurred 
after the passing of the Act of 1888, which extended 
the period of tenure of a company undertaking 
electricity supply from 21 years to 42 years, and so 
rendered it possible to obtain a suitable return on the 
capita] invested without necessitating an unduly inflated 
price for the energy supplied to the public. The earliest 
pioneers, with one or two exceptions, were undoubtedly 
the companies, but as soon as it seemed likely that 
profits might be made in the new industry the munici- 
palities followed suit and entered the field. 

Since then the work thas been shared fairly evenly 
between the two classes of undertakers. With the 
exception of London, most of the large cities have 
undertaken the electricity supply business themselves, 
and quite a number of smaller municipal authorities 
have done the same. There is some difference of 
opinion as to whether municipal or company enterprise 
has yielded the better results. In favour of municipal 
enterprise, it may be said that the object usually in view 
is to give a supply at the lowest possible rates of 
charge without making dividends or profits for the rate- 
payers, while obviously the primary object of a company 
is to secure dividends. On the other hand, a municipal 
electricity committee is usually composed of men who, 
however laudable their objects, have, with few 
exceptions, no knowledge whatever of the bussiness they 


are managing, whereas the directors of a company are 
men well versed in the business they are undertaking. 
Again, a municipality is much more fettered in its 
operations than a company. It is compelled to pay a 
fixed rate of interest and sinking fund on its loans, but, 
on the other hand, it can usually raise money at a sub- 
stantially lower rate than a company can. It is not 
allowed the same freedom of trading as a company, it 
seldom feels itself free to advertise and do all the things 
included in the word “ publicity,’’ and it is not justified 
in runhing the same risks with the ratepayers’ money 
as a company is with its shareholders’, who, when they 
take up their shares, must know that there is a certain 
amount of risk involved which they need not take unless 
they choose, whereas the ratepayer has little option. 

So far as the results attained are concerned, munici- 
palities certainly do not suffer by comparison with com- 
panies, and undoubtedly they were the pioneers of low 
prices for power and other purposes. Municipalities 
were fortunate in the earlier days of the industry in 
attracting engineers who were extremely keen on their 
work, and the good results attained are to be ascribed 
chiefly to the energy and initiative of individual 
engineers who were given a free hand by their com- 
mittees. It is only when a committee insists on inter- 
fering with its engineer that the worst evils of municipal 
ownership are operative. 

Rather over twenty years ago a new feature was 
introduced into the electricity supply business by the 
formation of power companies. These companies 
obtained Parliamentary powers to supply over very large 
areas comprising whole counties or several counties. 
They were on an entirely different basis from the ordinary 
supply undertakings, inasmuch as they were not 
entitled, or obliged, to supply all and sundry consumers 
in detail for lighting and all purposes, but only large 
consumers who required electrical energy for motive 
power or other industrial purposes. Also they might 
supply towns '' in bulk," as it was called, leaving the 
ordinary undertakers in these towns to distribute the 
supply in detail, 

The fundamental idea underlying this movement was 
the improvement of load factor by the greater diversity 
obtainable in a large as compared with a small area, 
the increase in scale of operation enabling the advan- 
tages which I have already indicated to be attained, 
and the elimination of the expenses attendant on what 
one may call retail supply. 

There was a large proportion of truth in these under- 
lying ideas but a certain amount of fallacy, for, although 
the diversity of the load met with in the various zones 
of a large town may substantially improve the load 
factor on a single generating station supplying the 
same load, the mere stringing together of a number of 
precisely similar towns, all having the same character- 
istics of load, yields no appreciable diversity and does 
not improve the load factor. 'The only advantage that 
accrues is the increased jscale of operation. 

Again, the term “bulk supply," although it has now 
become fully established and is in common use, is, in 
fact, a misnomer. Whatever the means taken for 
generating the energy supplied to a given district, 
nothing can alter the fact that it must be generated 
from moment to moment as and when required, the 
rate of generation corresponding exactly to the rate of 
consumption. The introduction cf a line of demarca- 
tion between the authority which generates and the 
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authority which distributes is purely artificial, and does 
not in any way alter the conditions. The case is in no 
way analogous to the supply of gas or water, both of 
which commodities can be delivered in bulk and stored 
for distribution as and when required. 

Practically the whole country was in the course of a 
few years divided up into large areas, each under the 
jurisdiction of a power company, and no doubt the 
Parliamentary Committees which passed the Power 
Companies Bills thought that an electrical millennium 
would ensue. Much of the evidence given before these 
Committees was entirely misleading. The emphatic dis- 
tinction between power and lighting loads which was 
drawn implied that there was some magic in the use of 
electrical energy for power which put it on an entirely 
different footing from its use for lighting, whereas there 
are many power loads which have a poor load factor, 
and many lighting loads which have an extremely good 
one; it is all a question of the number of hours per day 
that the service is required. For example, in dealing 
with London, cheap electrical energy for power was 
held up as a vital necessity, and the question of light- 
ing pooh-poohed. In point of fact, cheap energy for 
lighting is, if anything, the more important of the two 
in the metropolis. Cheap lighting enables dark 
premises, which would be practically unusable with any 
other form of illumination, to be brought into service 
and utilised as efficiently as though they were lighted 
by daylight. When one considers the tremendous value 
of floor space in the principal streets of London, ome 
must see how vitally important to the trade of the 
metropolis is this use of electrical energy, and how 
necessary it is that it should be supplied cheaply. 

When the power companies obtained their Acts, large 
towns, which already had an efficient supply of elec- 
trical energy, were in many instances expressly 
excluded from their operations. This has often been 
held up as a great injustice to the power companies, it 
being said that the valuable portion of their loads was 
withheld from them and only the unprofitable part left. 
While it is quite true that these excluded areas would 
probably have been of great value to the power com- 
panies, it must be borne in mind that at the time the 
power companies came on the scene there were already 
in existence highly efficient undertakings of considerable 
size on which large sums of capital had been expended 
out of public money. Take, for example, the city of 
Manchester. | When the Lancashire Power Company 
went for its Bill at the end of the nineteenth century, 
Manchester was already supplying at that early date 
energy for motive power at 11d. per unit, and had laid 
out very large sums of money on its undertaking. 
Under its statutory obligations, the city had to supply 
every kind of consumer, whether profitable or not. If 
the power company had been given their area, the 
company could have taken away all their large power 
consumers, from whom the bulk of their revenue was 
derived ; could have supplied them not only with power, 
but with light ; and would have left the Manchester Cor- 
poration with only the unprofitable small and short: 
hour consumers, notwithstanding that their undertaking 
was’ thoroughly efficient in every way. Surely this 
would have been very much more unfair than declining 
to give to an entirely new authority the power to ruin 
the established undertaking. After all, in those cases 
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in which these large cities have had their territory 
reserved to them, a very wide field of industrial power 
outside the city areas has still been left to the power 
companies. 

Notwithstanding the promises made, the power com- 
panies failed in nearly all instances to carry out their 
professions. Even now, after having had their powers 
over twenty years, some of them are operating on the 
scale cf a third-rate municipality. There have, how- 
ever, been a few notable exceptions, and to these all 
honour is due, though it must be confessed that the 
fnancial results so far have not been startlingly 
brilliant. 

What is the cause of this relative failure? 
reasons—or, perhaps, in some cases one should rather 
say excuses—have been advanced, but the causes are 
probably complex and not altogether easy to arrive at. 

Whatever may have been the ultimate cause, the 
proximate one was certainly inability to raise the neces- 
sary capital. In many instances this could only be 
obtained with the help of large manufacturing com- 
panies, who were content to take a portion of the pay- 
ment due to them in shares instead of cash. When 
payment is made in this manner it is obvious that the 
purchaser does not get the benefit of cut prices. One 
reason for this stringency of capital which is usually 
advanced on behalf of the power companies is the 
exclusion of a few of the large profitable towns from 
their areas, and while, no doubt, some weight should 
be attached to this, I canhot think that it is a suffi- 
cient explanation. 

The next reason usually put forward is a somewhat 
vague and hazy reference to restrictive legislation. 1 
confess that here, again, I am doubtful as 'to how far 
this can be regarded as a real cause, and, indeed, I 
am by no means clear as to what particular restrictions 
are referred to. 

There must be some explanation, and in view of the 
fact that, to all intents and purposes, the most modern 
ideas on the best way of affording a cheap and abun- 
dant supply coincide with those underlying the power 
companies’ schemes, it is important that the true reason 
for the non-success of these companies should be 
ascertained. - 

I believe that the fundamental reason is that the com- 
panies were before their time, and that the electricity 
supply business had not developed to a sufficiently 
advanced stage to enable them to operate on a com- 
mercially successful scale. 

It is not so much that the state of ithe art at the 
time would not admit of the establishment of what we 
now call capital stations, though undoubtedly great 
advances have been made during the last twenty years 
in material, but that the general public, including there- 
in the industrial section of the community, had not been 
educated to appreciate the potentialities of electrical 
energy for the cheapening of production and the 
betterment of the conditions of existence. 

Even contrasting the attitude of the public at the 
beginning and itermination of the war, one sees an 
enormous advance, and this advance is still greater if 
the comparison be made between the first year of 
this century and 1923. Electric motive power is the 
only kind now: conside-ed for industrial purposes when 
a supply can be obtained at a reasonable price, and 
we are on the eve of its practically universal applica- 
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tion to railway transport. In the less spectacular, but 
hardly less important, field of shop and domestic use, 
electric lighting may be said to be universal, and the 
number of small appliances for saving labour and 
ministering to convenience is legion. 

'The effect of this education of the public mind is 
vastly to increase the demand both in magnitude and 
diversity, and the capital station now becomes justified, 
whereas in the earlier days of the power companies 
only a very meagre demand could be expected even 
from a very large area. 

(To be continued.) 


SOME TRAIN LIGHTING SYSTEMS.* 
By CYRIL T. Cocks. 


During the latter part of 188: the L.B. and S.C. 
Rly. equipped a Pullman car on the run between 
London and Brighton with twelve Swan C.F. lamps, 
current being supplied from a battery of 32 Faure cells, 
each cell weighing 45i lb. and capable of supplying 
light for about six hours. The battery was carried 
underneath the car, and had to be removed daily for 
recharging. 

This is probably the first recorded attempt to light 
a rail coach electrically, and, when one remembers that 
both cell and lamp were at that time in their infancy, 
great credit is due to the company in question for their 
initiative. 

A few months later the same company equipped a 
train of four Pullman cars with electric light, 29 lamps 
of ro c.p. each were used, current being supplied as in 
the previous case. 

About this period the N.B. Rly. equipped a train 
with electric light. A small “Brotherhood ” steam 
engine and dynamo fixed on the locomotive were used 
to supply the necessary power. In 1883 the L.B. and 
S.C. Rly. equipped three trains with Stroudley's sys- 
tem, which consisted of a dynamo in the guard's van 
driven from one of the axles by means of a belt 
through the floor. 

A battery of lead cells was used in conjunction with 
this system. 

Such was its success that this company eventually 
equipped over twenty-two trains. Other railway com- 
panies now began to experiment with various systems 
of electric lighting, and with the experiments the many 
difficulties peculiar to railway working, which precluded 
the general use of any of the aforementioned systems, 
became obvious to all concerned. The necessity of 
having each coach separately equipped caused a tem- 
porary setback to this form of lighting, and for some 
time nothing suitable was found until, in 1894, Messrs. 
J. Stone and Co. patented a single battery system, 
followed shortly afterwards by their now well-known 
double battery system. Its success was immediate. 
It was at once adopted by manv companies, the earlier 

ones being the G.N. Rly. of Ircland and the L.T. and 
E >...) Rlys. 

Messrs. J. Stone and Co., of Deptford, may there- 
fore justly be considered the pioneers of train lighting 
axle generator systems of the world. 


* Abstracted from the Transactions of the South African 


institute of Electrical Engineers. 
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Subsequently many systems were introduced, and 
one finds to-day separately equipped coaches common 
to all railways. Many trains are still equipped with 
systems supplying light to more than one coach, as 
with block train lighting the advantages of the 
separately equipped coaches are not apparent. 

As regards ‘South Africa, “the pioneer effort at 
electric lighting of trains was made at Capetown about 
the year 1886. This trial outfit comprised a steam 
engine with belt drive to a dynamo installed on a loco- 
motive; but, as the experiment was found unsatisfac- 
tory, it was abandoned.” In 1883 a straight storage 
battery system was tried with a certain measure of 
success, while in 1896 it was decided to adopt a “head 
end” system consisting of a Hornsby-Ackroyd oil 
engine of about 5 h.p., driving a dynamo by means of 
a belt, the latter being rated at 4o amps. 52 volts, the 
unit as a whole being placed in a van. “The useful 
service extending over many years which these engines 
gave fully justified their selection by Mr. John Denham, 
then Chief Electrical Engineer, C.G. Rly.” 

In 1895 the N.G. Rlys. introduced their straight 
storage battery system, to be followed in 1897 by the 
installation of Stone’s double battery system, which 
was the first self-contained coach equipment installed 
in this country. Tu 

In тооз the C. S.A. R. equipped a passenger train with 
Stone's system, which is now the standard adopted by 
the S.A. Rlys. 

All train lighting systems can be classified under 
three heads :— 

(1) Straight storage battery systems. 
(2) Head end systems. 
(3) Axle generator systems. 

STRAIGHT STORAGE BATTERY SYSTEM. 

This system consists essentially of a battery of 
accumulators, the usual lighting fittings, circuit con- 
trols, and a through connection for the path of current 
to adjacent coaches. 

The general arrangement is as follows :— 

A battery of accumulators is usually accommodated 
in the brake or guard's van, the accumulators having 
a capacity to suit the lamp load of an average train, 
say, 300 ampere hours, and being so arranged to give 
50 volts potential across the lamps. А simple circuit 
is then led through a smal] distributing panel to a two- 
or three-point coupling, the latter being used to 
enable the guard to switch on half or full lights as 
the occasion may demand. In this case. of course, 
the positive lead is ''split," and the lamps wired 
alternately, the negative forming a common return. 

There are few outstanding features connected with 
the straight storage battery system worthy of note, 
but as this system is the mother of all modern systems 
these features must be considered. 

It is of more than passing' interest to note that the 
Administrations of the Cape and Natal Gov. Rlys., 
with Mr. J. Denham and Mr. F. W. Mills as their 
respective chief electrical engineers, had progressed a 
long way on the road of development of train lighting 
by electricity before many of our home railways had 
thought of starting this form of lighting, and the 
experience gained by the behaviour of lead cells under 
trafic conditions formed a great asset for subsequent 
development, 

The drawbacks to this system both from a railway 
and electrical point of view are very manifest. 
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First, the long periods of withdrawal of vans from 
traffic for the purpose of recharging’ cells, together 
with the damage done to the underframe of the van 
by acid, “ estimated in the case of the N.G.R. at 
approximately тоо per van per annum. 

Second, ilic Ы кашу working of cells when 
trafic conditions necessitate their remaining in an 
uncharged or run down state for abnormally long 
periods. 

Compared with other systems, the advantages of 
the straight storage battery system are its reliability 
and simplicity. ‘There is no complicated mechanism 
to get out of order, and so long as the battery charge 
lasts there is a positive source of current. 

The disadvantages are, however, far greater than 
the advantages, as the straight storage method requires 
an elaborate system of yard wiring in order to have 
charging facilities at all points of vantage, to assist as 
far as possible the traffic control in congested yards. 

Further, a comparatively large generating’ capacity 
has to be installed at all terminal points. This, 
together with the low cfliciency of the cells, renders 
this system both inefficient and expensive. 


Heap EnD SYSTEM. 

This system also is designed for block train lighting, 
especially for long distance trains where charging 
facilities are not available. It usually consists of a 
steam or axle driven generator and a battery of 
accumulators, although in many cases the latter is not 
included. 

“ Head end” is an expression implying that the 
lighting unit is contained in the leading end of the 
train, 

Many useful and elaborate systems are in use in 
the States, being especially suitable for long distance 
traffic. 

Such a system is employed on the Capetown- 
Simonstown passenger service, and consists of a type 
“М” Pyle National Turbo-Generator on the loco- 
motive. 

The turbine is of the double velocity stage type, and 
runs at a speed of 3,000 r.p.m., the machine being 
fitted with ball bearings throughout. A. standard 
coach coupling is ntted to the front of the locomotive, 
and another to the rear of the tender, while a discon- 
necting coupling is accommodated between engine and 
tender. 

A. double-pole switch with fuses is provided in the 
cab of the locomotive for the necessary control. This 
system has proved eminently satisfactory and efficient, 
and has fulfilled a long-felt want for the class of traffic 
it is used upon. 

The author would mention in passing that the Type 
'" K2” Pyle National Turbo-Generator unit may be 
considered as a standard adopted by the S.A.R. 
Administration for locomotive headlights. 


AXLE GENERATOR SYSTEMS. 


Systems under this heading refer to separately 
equipped coaches. Many head end systems have axle 
generators. 

Of the many axle generator systems that have been 
introduced to the railway world during the past decade, 
few have survived the rigorous and abnormal conditions 
to which they are subjected in actual practice, and fewer 
still have departed from the original scheme of the 
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pioneer system. So much so that one is able to classify 
all axle generator systems under two heads :— 


(L) The variable speed single battery system. 
(II.) The constant speed double battery system. 


Although ‘Class I. includes some double battery 
systems and Class II. also some single battery systems, 
speaking generally these headings stand correct. 

In mentioning some of the better known systems, the 
author would apologise for passing lightly over them 
in order to devote more time to those systems where 
practical experience has been gained, thereby avoiding 
the mere repetition of the information afforded by the 
many profusely illustrated catalogues. 


In choosing an axle generator system for separately 
equipped coaches the main factors to be considered 
are:— 

(1) Adaptability. 
(2) General efficiency. 
(3) Economy. 


Adaptability encourages efficient work on the part of 
the examining staff. The absence of intricate 
regulating devices 1s therefore a very desirable point. 

Efficiency must be general, and not confined to one 
position only. The dynamo, for instance, may be of 
a comparatively low order of efficiency when considered 
purely as a generator, and yet that very characteristic 
may be the one essential to its successful inclusion in 
a train lighting system. 


BROWN BOVERI SYSTEM. 

This system is not used in England, but is 
extensively used in Germany and Switzerland. It is 
a variable speed single battery system, with an ordinary 
4-pole shunt wound generator. The regulation is such 
as to reduce the generator output automatically to a 
minimum when the battery is fully charged. 


LEEDS FORGE SYSTEM. 


In this system automatic regulation is ootained by 
allowing the armature to move axially. The armature 
and commutator are mounted on a sleeve free to move 
on the shaft, and are driven by a pin in the shaft, 
working in a spiral groove or cam cut in the sleeve. 

'The power to rotate the generator shaft cannot alter, 
as the pin has a tendency to ride along the groove, and, 
since the shaft is fixed in its bearings, the armature 
is pushed out of the influence of the field poles. This 
is effected against the force of a regulating spring. 
The output of the generator can be altered by changing 
the pressure of the spring. A single battery, with 
automatid switches, is employed with this type of 
generator. 

LEITNER SYSTEM, 


This is fairly extensively used, particularly on the 
G.W.R. The equipment comprises a dynamo, auto- 
matic cut-in switch, and a battery of r2 cells. 

The ени has inherent properties of self-regula- 
tion. The positive and negative halves of the shunt 
winding instead ot being continuous across the main 
brushes are brought to two subsidiary brushes. Flux 
distortion, due to alteration of speed or of armature 
current, alters the voltage between the subsidiary 
brushes, and may even reverse the sign, so that 
inherent regulation is obtained. 


(Zo be continued.) 
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THE WESTON 
Power-Factor Meter. 


The advantages possessed by the Weston Power-Factor 
Meter over all others are due to its superior design and 
construction, and the incorporation of several novel features. 
ІТ IS EXTREMELY ACCURATE, being guaranteed to 
indicate the true phase angle to within 1 per cent. under 
all conditions of ordinary service, from 1/5 load to full load, 
and it is the only electro-dynamometer power-factor meter 
A a that can be used on single-phase circuits without sacrifice 
t POE | of eccuracy. 
WESTON ELECTRICAL INSTRUMENT CO. / Eddy curreats, inductance, temperature, errors, etc., have 
i of been practically eliminated, and the instrument will retain 
: Я its ас uracy independently of load, temperature, frequency, 
| NEWARK.NALU.S.A. ØA or wave form as usually found in commercial practice. 
/ The power consumption is extremely low, the current being 
only `о5 amp. at full load. 


Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


Telephone : Audrey House, Ely Place, Holborn, E.C.1. Telegrams : 


lolborn 2029, © Pivoted, Smith London "' 


The Long Life Battery. 


The Principal Wireless Manufacturers standardise Exide Batteries with their 
valve receiving sets. They know what disappointment can be experienced by 
users of inferior batteries. 


Exide Batteries are used all over the world, in Submarines, on Motor Cars, 
Aeroplanes, and for all wireless purposes. They retain their charge for long 
periods, do not froth, and give longest life. 


They are used by the British Broad- 
casting Company for Transmission. 
: STAND No. 37. ALL-BRITISH : 


: INSIST, VON TAN EXIDE FOR. YOUR SET: 
| : WIRELESS EXHIBITION, MAN- : : : x : 
| : CHESTER, MARCH 17th TO ; Obtainable from Wireless Dealers and Exide Service Agents 


24h, 1925. throughout the country, If in any difficulty write us. 
Ash for ELECTRICAL STORAGE 
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Current Topics. 


In marked contrast to the “take-it-or-leave-it ” 
policy of many important municipal electricity 
; undertakings, of which I quoted a 
Company humorous example last week, comes 
Enterprise an attractive appeal to new, con- 

v. Municipal  sumers issued by an enterprising 
Apathy. company, the Northwood Electric 


Light and Power Company, Ltd., of · 


Northwood, Middlesex. It takes the form of an 
attractive illustrated brochure, bearing on its outer 
cover the slogan “The ‘ All Electric’ House." The 
flyleaf urges the reader to use electricity, and in a 
foreword by the engineer and manager he courteously 
informs the public that his department is always at their 
service in all matters electrical; that the company par- 
ticularly wish to receive inquiries regarding proposed 
installations or the improvement of existing instal- 
lations; and, in short, “if you contemplate the 
use of electricity, if you already use electricity, or if 
you desire to extend the use of electricity, consult us." 


'Then follow several excellent illustrations of electric 
light fittings, electric irons and kettles, electric fires, 
some notes on electric cooking, electric fans, and last, 
but not least, electric vacuum cleaners. Apropos of 
electric wiring, the brochure is careful to point out 


that this work can be carried cut without damage to : 


walls or decorations and with a minimum of incon- 
venience. In the matter of negotiating for a supply, 
the company also inform the prospective consumer 
exactly what steps to take, and offer the assistance of 
their engineer in completing the details required with 
each application. ^ Finally, back-cover space is not 
wasted, for the booklet bears this very apt quotation : 
“The greatest asset in the world is thoroughness. 
Empires have died for the lack of it. Leaders in State- 
craft have failed because they forgot it. Businesses 
have crumbled because they spurned it." If there is 
room for criticism of so excellent and praiseworthy an 
attempt to help the good cause, itis that the publishers 
have thought fit to boost American irons and kettles, 
whereas there are far better quality and higher 
efficiency British electric heating appliances already on 

the market and giving widespread satisfaction. 
I note from the daily Press that the Electrical 
Importers' and Traders' Association, supported by the 
British Radio Manufacturers! and 


Broadcasting Traders’ Association, are taking up 
and the the case of the smaller manufacturers 
Trade. of wireless equipment, who claim 


that the radio public are paying too 
heavily for their sets in royalties to the British Broad- 
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casting Company. The secretary of the first-named 
association is. also credited with the statement that 
there was widespread indignation in the trade at the 
present scale of payments, and, as a result, only about 
доо out of 5,000 eligible manufacturers had so far 
applied for shares in the B. B.C. With due deference 
to the interests these two bodies have at heart, they 
seem to have overlooked the fact that the continued 
success and popularity of broadcasting is entirely 
-dependent. upon the maintenance of a transmission 
service of high standard such as will attract the public 
and promote the free purchase of sets. Without such 
a service, the broadcasting boom would speedily 
become moribund, and soon fizzle out altogether. А 


high-class broadcasting programme and continued 
trade in broadcast receiving apparatus аге inter- 


dependent, a fact which 1s apparently ignored by those 
who clamour for ultra cheapness. 


‹ 


Even under existing arrangements, with “approved ” 
apparatus paying its contribution towards the general 
entertainment of thousands of listeners-in, there is still 
a very large percentage of the population using home- 
made sets, who derive equivalent entertainment for the 
mere payment of a nominal experimental licence fee, 
scarcely an equitable arrangement. Moreover, the title 
of one at least of the protecting associations suggests 
scme small interest in apparatus manufactured outside 
the British. Isles, and which is taboo for the first two 
years ov broadcasting under the pledge of Н.М: 
Postmaster-General. Again, I very much question the 
existence of so high a complement as 5,000 "eligible ”’ 
manufacturers of broadcast receiving apparatus. 
Admittedly, there are many small jobbers doing 
assembly work, and perhaps producing sets of a kind, 
but not the grade of apparatus which the public needs 
for really efficient reception. I believe I am correct in 
stating: that the National Association of Radio Manu- 
facturers is the parent and truly representative associa- 
tion of the radio trade, and that its membership roll 
includes the names of practically all the best-known 
manufacturers of reputable apparatus. 


In two recent papers, read respectively before the 
Bradford and Chelmsford Engineering Societies, Mr. 
A. Hugh Seabrook, M.I.E.E., a 


Some "director of Sir Charles Bright and 
Revolutionary Partners, Ltd., and of the Western 
Doctrines. Electric Distributing Corporation, 

j Ltd., advanced some arguments 


which, although contrary to immediate practice in the 
generating and distributing field, nevertheless give one 
furiously to think. Mr. Seabrook is an engineer of 
considerable experience, whose name will be familiar 
to my readers, and his opinions are therefore worth 
consideration. To those extremists who aim at the 
complete displacement of gas by electricity he urges 
mature consideration of the problem of producing the 
essential commodities that are the results of gas pro- 
duction, and are national requirements of the chemical, 
agricultural and other industries. For the supply of 
scattered districts with electric power, Mr. Seabrook 
advocates a combined gas and electricity undertaking 
By generating electricity at the gasworks we are not 
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destroying raw coal, we are certainly not creating a 
nuisance; we are employing the highest thermal effi- 
ciency plant it is possible to get, viz., 15,000 b.t.u. per 
kw. hour, as compared with 25,000 or 30,000 required 
by steam plant, and we are increasing the production 
of valuable by-products from coal. 


As regards the savings to be effected by the com- 
bination of gas and electricity undertakings, these are 
almost too obvious to need detailing. In the first 
place, very little increase to the existing labour em- 
ployed at the gasworks is required by the addition of 
a gas engine driven electricity station, the site costs 
nothing, there is almost invariably a natural water 
supply on the site, and there is an existing staff for 
accounts, meter reading, stores, purchasing, repairs, 
and so on. Mr. Seabrook estimates that the manage- 
ment and general charges in respect of a combined gas 
and electricity undertaking are only from 6o to 7o per 
cent. of the same charges incurred by two separate and 
distinct undertakings. The incidental advantage of 
combination with gas is that we can start from the 
very beginning with an A.C. supply, because, with 
men on the spot day and night, and gasholders for 
storage, we do not require storage batteries, and con- 
sequently we avoid the limitations of the D.C. station. 


Another unorthodox advocacy by Mr. Seabrook is 
single-phase current for these schemes, his arguments 
in favour being simplicity of plant and mains and the 
lowest possible cost of maintenance and attendance, 
there being practically no hand regulation, and cer- 
tainly no balancing, required. Also, the modern 
single-phase motor can be run at unity power factor. 
On this question of power factor Mr. Seabrook states 
that he is adopting another principle that many critics 
will probably class as hopelessly out of date and alto- 
gether wrong, viz., charging for current as metered 
by ampere-hour meters. In these small systems we 
cannot afford to have the mains and plant loaded up 
with idle current which is not paid for. When he is 
charged in terms of ampere-hours the consumer can, 
if he wishes, purchase motors which will use all the 
amperes he pays for, but, if he does not wish to pay 
the small increased cost of such motors, but put in the 
standard induction motor, he must pay the supply 
undertaking for amperes that he takes but does not use. 


= 


I can certainly congratulate the members of the 


Beama in general, and Mr. Dunlop, the director, in 
particular, on the all-round success 

The of the annual dinner on the 15th inst. 
B.E.A.M.A. The Earl of Derby, as president, was 
Dinner— in the chair, and he was supported 


by most of the leading lights in our 
great industry, as well as by a big crowd of what 1 
suppose I might call the rank and file, although, as a 
matter of fact, they represented by far the greater 
volume of the trade. The room was packed, and the 
acoustic properties are not of the best, so it was z 
trifle difficult to hear all the speeches ; but J can say 
that the tone was decidedly optimistic, and I think 
most of us went home with the fixed idea that a роса 


time was coming, and that in the not far distant future. 


Mr. Longbottom, of Electromotors, Ltd., who is 
the chairman of the council, proposed Lord Derby's 
health in a brief but very able speech, and Lord De:by 
opened his reply in a decidedly humorous vein, after 
which he announced that, later in the year, the members 
of the association could look forward to the pleasure 
of having H.R.H. the Prince of Wales as their guest, 
and he read a letter to this effect from H.R.H.'s 
secretary. Needless to say the letter was received 
with hearty applause, because we all know the keen 
interest the Prince takes in the prosperity of the great 
Empire Exhibition, due to be held at Wembley i 
1924, and I am confident that all connected with our 
great industry will do everything in their power to 
support him in making the undertaking a huge success. 


Sir James Stevenson, vice-chairman of the executive 
council of the Exhibition, proposed “The Industry," 
which he opined was about to embark on a new and 


. yet more prosperous era, for which hopeful wish Mr. 


P. J. Pybus returned due thanks; and the Earl of 
Derby then proposed “The Guests " in a speech which 
dealt humorously with the claims of Lancashire as a 
county famed for turning out men of outstanding 
ability and enterprise, and then went on to extol the 
virtues of the British race as the great colonising 
nation of the world. One main point in Empire 
development was its advantage for trade, so that we 
should be dependent on ourselves and not upon others. 
Therefore, we appreciate the encouragement given to 
British emigrants by our great Dominions. From them 
will spring a great and sturdy growth of Britishers 
who will form a market for our goods and furnish us 
with their goods and raw materials in return. Excel- 
lent replies were given by Sir Joseph Cook, the High 
Commissioner for Australia, and Sir Richard Glaze- 
brook, while an extra toast, wishing success to Sir 
James Stevenson, was drunk with musical honours. 
Altogether it was a most successful evening. 


Many of the members of our profession and industry 
who were at the Beama dinner met again on Friday, 
16th inst., when Mr. W. B. Wood- 


—and the house, as president of the Electrical 
E.D.A. Development Association, entertained 
Luncheon. Viscount Haldane, Sir G. C. Hamil- 


ton, M.P., Sir Edward Manville, 
M.P., and other distinguished guests to an enjoyable 
luncheon at the Hotel Cecil. On this occasion the 
toast of “The Electrical Industry " was proposed by 
Viscount Haldane, and I gather from those who were 
near enough to hear his speech without difficulty that 
it was really a most eloquent discourse, in which he 
referred to the ever-growing dependence of our 
industry on scientific knowledge, and on our instruc- 
tion of the public generally as to the immense services 
which electricity could render to the community. “Tt is 
not true," said Lord Haldane, “that labour creates 
wealth. 1ТЕ is the mind that creates wealth, and the 
electrical industry is establishing the domination of 
mind in the production of the wealth of the earth, but 
there is a very imperfect understanding as to where 
lies the advantage of electrical power.” 


I wonder what some of the Labour leaders think of 
the above quotation, It must make many of them feel 


ces 
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that it is a flat contradiction of their speeches in 
various parts of the country when they have tried to 
prove that the manual labourer is the one and 
only class that has any real right to a place on this 
poor earth of ours. .At any rate, Lord Haldane thinks 
that the electrical industry will develop enormously as 
soon as the manufacturing world realises that they can 
be supplied with electrica! power at a fraction of the 
cost which the wasteful process of the steam engine 
involves, and as soon as the skilled workmen realise 
how immensely improved their position will be if 
there is an abundance of electrical power in this 
country. 


Mr. W. B. Woodhouse, who responded, stated that 
he was hopeful of a steady flow of capital into the 
industry as soon as there was a more general appre- 
ciation of the fact that it was essential to the well- 
being of the country, and looked to a demand for plant 
and supplies which would overwhelm our present out- 
put capacity unless it was rapidly expanded. Then 
Mr. Ll. B. Atkinson, the chairman of the association, 
proposed *Our Guests," and told us that, whereas it 
had taken forty years to arrive at the present consump- 
tion of electric power in this country, the Electricity 
Commissioners believed that by the end of 1926 the 
figure would be approximately double that of r92r. 


Sir Kenneth W. Goadby replied in a most interesting 
speech, in which he alluded to the enormous value of 
electricity to the medical profession, more especially 
in connection with the subject of recording accurate 
measurements, and I am certain that quite a lot of us 
went away feeling that the electrical industry is 
approaching rapidly to a real good time, when the 
columns of the trade papers will be filled with 


< “situations vacant," and the voice of the paid agitator, 


whose livelihood it is to make trouble, will no longer 
be heard in the land. 


The inroads made by the cinema on the legitimate 
theatre audiences are in a fair way to beine arrested 
by the very successful efforts which 

The Play's the are being made to impart an im- 
Thing. proved air of realism to the stage. 

. "This is being effected in many ways, 

particularly, perhaps, by attention to lighting effects. 
Ordinary lighting effects have been vastly improved 
in recent years, with the result that truly wonderful 
stage pictures are now almost regarded as common- 
place, but the latest achievement is undoubtedly the 
Schwabe-Hasait system, the sole rights fo- the United 
Kingdom and British Colonies being vested in the 
General Electric Co., Ltd., with whom is associated 
Mr. Basil Dean, managing director of ReandeaN, Ltd. 


I recently had the pleasure of witnessing a demon- 
stration at the St. Martin's Theatre, and noted, 
in addition to various motor-controlled auxiliary light- 
ing for general and special stage illumination, 
graduated and entirely controlled by one operator, the 
extraordinarily beautiful sky effects on the specially 
prepared back sheet, known as the “artificial horizon.” 
Daybreak, sunset, moving clouds, the eathering storm, 
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the actual storm (with lightning and rain), being re- 
ed with faithfulness by means of suitably housed 


produc 
controlled 


buge candle-power gasfiled. 'amps, motor 
shutters, colour screens and slides—all done by one 
operator. What a saving in labour, scenery and 
space! Obviously the system can be developed much 
further, as there is no need to restrict the pictures to 
reproductions of Nature's phenomena, and, intelligently 
used as an accessory to the living actors and actresses, 
what a pull the stage gets over the mute cinema, with 
its absences of true colour effects. 


In the capable hands of Mr. Basil Dean, on behalf 
of the producing interests, aad the G.E.C., with their 
accumulated illuminating and general engineering ex- 
perience, and the Wembley Research Laboratories for 
experimental work and development, I foresee hitherto 
undreamt of possibilities for the stage. The Play’s 
the Thing. 

The discussion of this special field of lighting 
before the Illuminating Engineering Society recently 

was interesting as an illustration of 

The Projection one optical problem that has so far 

of Light. been only very imperfectly solved. 
While one may assume that in some 

branches of work, flood lighting, for instance, the 
efficiency is fairly good, it is well known that the pro- 
jection of pictures by lantern or kinema is attended 
by great loss of light. The tests of the authors (Mr. 
W. J. Jones and Mr. E. A. Marx, Jr.) suggested that 
in the average optical lantern not more than 6 per 
cent. of the light from the source is usefully applied. 
In the kinema projector the percentage of light reach- 
ing the screen is even less. Here, therefore, is a 
fruitful field for the ingenuity of illuminating engineers. 


A Hungarian engineer of comparatively tender years 
is credited with an invention for extracting free elec- 
tricity from the atmosphere in suffi- 


A Modern cient bulk to light several houses. 
Franklin ? The chief feature of the installation 


is a mast similar to those used for 
the support of wireless aerials, and the electrical 
energy collected is said to vary according to the height 
of the mast. The inventor's estimate is that it would 
be possible to tap a pressure of 40,000 volts at an 
altitude of goo feet. During the present experiments 
it has been observed that the current is strongest at 
noon and weakest at midnight, an unfortun'ate co- 
incidence if the energy is to be generally applied for 
lighting purposes. It does not do to appear too 
sceptical in these times of ultra-rapid scientific dis- 
covery, but I notice that the comments of several 
eminent scientists whose opinion has been sought are 
very guarded on the subject of this modern ‘Franklin’s 
alleged discovery. 

ELEKTRON. 
——— 


Belgium.—The report on the Economic and Financial Condi- 
tions of Belgium has just been issued by the D.O.T. (2s. 6d 
net, or 2s. gd. post free, from ELECTRICITY Office). It gives 
much information of direct value to English exporters of 
electrical plant and apparatus, and should help them to in- 
crease our already very important trade in these goods with 
Belgium and also with the Grand Duchy of Luxemburg, 
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THE PROJECTION OF LIGHT. 


At the meeting of the llluminating Engineering 
Society on February 20, a paper on the above subject 
was read by Mr. W. J. Jones and Mr. E. A. Marx, 
]r. The authors dealt mainly with tbe operation of 
optical lanterns and kinema projectors, pointing out the 
inefficiency of such apparatus and the very small per- 
centage of light that actually reaches the screen. From 
a series of tests conducted with optical lanterns it 
would appear that in general the proportion of the 
original light usefully employed does not exceed 5 per 
cent. In the kinema projector it may be conjectured 
that the results are even less efficient. I: must also 
be remembered that not ever all the light that strikes 
the screen is usefully applied, since much of it is re- 
flected on to walls and ceilings, and neve- reaches the 
eyes of the audience. Somewhat better results can 
be obtained, so far as those immediately in front of 
the picture are concerned, by vsing semi-polished 
screens of powdered aluminium, etc. But the bright- 
ness of the picture as seen from the side 's corre- 
spondingly reduced; hence this type of screen is best 
suited to relatively narrow halls. 

Attempts have recently been made to apply wasfilled 
incandescent filaments to projection work, and the 
authors gave the results of some favourable experience 
with special lamps of this type. Apparently there is 
no great gain in increasing candle-power beyond a cer- 
tain limit; brightness of filament is the main factor. 
Thus 400 w. lamps proved practically as good as 
1,oco w. lamps for this purpose. 

Another interesting point commented upon was the 
effect of stray light in the cinema theatre. If a mate- 
rial amount of light strikes the screen the definition 
of the image is: impaired, but it has been found that 
by suitably arranging the distribution of illumination in 
a theatre (greatest at the back and diminishing to 
zero near the screen), subdued general lighting can 
be provided without prejudicing the display of pic- 
tures. Provided this can be done the use of such sub- 
dued general lighting is advantageous, as an extreme 
contrast between the brightness of the screen and the 
surroundings is trying to vision. 

In the concluding portion of the paper reference was 
made to other projection problems, such as the use of 
light in aerial navigation, searchlights, motor-car 
headlights, etc. Concealed lighting of outdoor adver- 
tisements, of which many examples have recently been 
provided in London, and flood lighting also offer a 
field for the skill of the illuminating engineer. 

In the discussion one of the most interesting items 
was the demonstration, by Major Adrian Klein, of a 
model of his colour-projector that has recently been 
applied to spectacular lighting on the stage. The 
chief feature of the apparatus is Њаё, instead of 
coloured filters being used, the light is broken up by 
a chain of prisms, «o that actual pure spectrum colours 
are used. Mr. Justus Eck showed severa! new types 
of arc projectors, including a three-phase arc which 
appears to have promising qualities for use on A.C. 
circuits. 

Several members of the Optical Society who were 
present also made useful contributions to the discus- 
sion, and in conclusion the chairman (Mr. Haydn T. 


Harrison) announced that the next meeting would 
take place on Tuesday, March 27, when a discussion 
on “ Window Design and the Predetermination of Day- 
light Illumination” would be opened by Mr. P. J. 
Waldram. 


TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegvaphy held in May, 1922. 


CoMPILED BY A SILVER MEDALLIST. 


(Continued from page 133) 


Q. 4.—A submarine cable, 2,000 miles long, having a 
conductor resistance of 6 ohms per mile and a capacity 
of 0.3 microfarads per mile, is capable of working at a 
speed of 20 words per minute. What will be the working 
speed of a submarine cable 1,500 miles long, having a 
conductor resistance of 2 ohms per mile and a capacity 
of 0.4 microfarads per mile ? 


A,—The working speed of a submarine cable varies 
inversely as the product of the total capacity and the 
total conductor resistance of the cable. Thus, if S, 
is the speed in words per minute in a cable, the total 
resistance of which is A, ohms and total capacity Kı 
microfarads, while Sa is the speed in another cable of 
similar type, whose total resistance is Re ohms and 
total capacity K, microfarads, then 

Si К.К, 

| S. о ETE (т) 

This relationship is usually referred to as the KR Law 
and was first enunciated by Lord Kelvin. 

The law is only true for cables worked under similar 
conditions as regards apparatus and battery power. 

Now, if Lı and L, аге the lengths in miles of the two 
cables, ky, ky the capacities per mile, and 174, ғә the “ 
resistances per mile, respectively, then— 


Кұ Кә = Вх 15 Хт х Le = Рата Гә 
and K,R, = №хХІу ху X Lı = krili 
Hence, equation (т) may be written 
5i ka va Lo? 
Sar kırı Lı 
51 Ау 71 Г 
ог S, Se (2) 


Inthe question, Si 20, 5 = 9, 7;.—-6, Е, = 2000 
Ra = До u2 О ETE OQ) 
and it is required to find 55. 
Substituting the above values in equation (2) there 
results— : 
s, 20 X .3 X 6 X2,000 X 2,000 
275 4 X 2X 5008500 
(To be continued.) 


—80 words per minute, 


Finance.— The report of the directors of the Bcurnemouth and 
Poole E.S. Co., Ltd., for the year 1922 shows a very satis- 
factory state of affairs, and will permit of a dividend equiva- 
lent to 10 per cent. per annum on the ordinary shares and 
over £9,000 to be carried forward. 


* Consult also “Questions and Solutions in Telegraphy and 
Telephony,” Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office, 


ire 


MARCH 23, 1923. 


ELECTRICITY. 


155 


“ GECoPHONE " FOUR-VALVE CABINET 


SET. 


DHE 


The central feature on the G.E.C. stand in the 
Wireless Section of the Ideal Home Exhibition. was 
the “ Gecophone " four-valve cabinet model de luxe, 
with self-contained loud speaker. In designing this 
sct, the G.E.C. have retained the simplicity of operation 
and freedom from technical complications which charac- 
terises all the ** Gecophone " range of apparatus. 

Access to the valves and controls is obtained by 
opening the hinged lid at the top of the cabinet, thus 
disclosing the ebonite panel upon which are mounted 
the four valves and tuning arrangements. The valves 
are arranged to give one stage of high-frequency 
amplification, followed by the detector valve and two 
valves acting as low-frequency amplifiers. The interior 
of the case contains a loud speaker of special design 
to give perfect reproduction and volume without dis- 
tortion. Two hinged doors close the loud speaker 
opening when not in use. High and low tension bat- 
teries are also contained in the case, and the equip- 
ment includes. four sets of headphones, which are 
accommodated in special compartments in the front or 
the cabinet. 

The set will operate with the loud speaker up to 
within 10 miles of a broadcasing station on a frame 
aerial, oz within rgo to 200 miles of a broadcasting 
station with a standard Post Office aerial, and a com- 
plete set of loading coils and reactance coils is included, 
rendering it suitable for receiving on any wave length. 

We have received from the G.E.C. a copy of an 
advance leaflet, No. BC.2948, describing this cabmet 
є Gecophone," and we understand that copies, and 
also quotations, can be obtained on application from 
Magnet House, Kingsway, or from any of the Com- 
pany's numerous branches. 


TO RESTORE A LIGHTING SYSTEM. 


The following four recommendations (from the 
Journal of the American 7.72.Е.) are at once simple 
and practical. By putting them into effect the effi- 
ciency of any lighting installation will at once be im- 


proved. 1. Wash reflectors and lamps thoroughly with 
soap and water at least every third or founth cleaning 
period. 2. Fill emipty sockets and replace burned-out 


and blackened lamps with new ones of the correct size 
and proper voltage rating. The voltage rating of the 
lamp should be at least no higher than the voltage at 
the socket when the system is in use. Avail your- 
self of the services of the lamp manufacturer in deter- 
mining what the voltage rating of your lamp should be. 
3 Refinish ceiling and high side walls in white or in 
a very light cream colour. 4. Make some reliable 
employee responsible for the maintenance of the light- 
ing system and give him sufficient authority to enable 
him to get the work done. 


. ftaly.—The report on the commercial and economic situation 
in Italy to December, 1922, has just been issued by the Dept. 
of Overseas Trade, and may be obtained through any bcok- 


Seller. price 2s., or 2s. 3d. post free from ELECTRICITY Office. 


Ít contains much interesting information in regard to trade 
conditions in Italy, and should be of value to all electrical 
manufacturers, factors and merchants who wish to build up an 
export trade with that country. 


Digitized by 
NTERNET ARCHIVE 


NEW HART ACCUMULATOR PREMISES IN 
MANOHESTER. 


The Hart Accumulator Co., Ltd., of Stratford, 
London, have recently opened additional premises at 85, 
Chapel Street (near Blackfriars Street), Manchester, 
the general view of which is shown in the accompany- 
ing illustration. 


From this central position all the business in the 
Lancashire and district area will be handled, although 
their former offices and stores at 4, Victoria Bridge 
are being retained as a stores and repair depót. 

Arrangements have also been made at the new 
address, Caxton Hall, for a special technical depart- 
ment, where prospective purchasers can secure expert 
advice as to the most suitable type of battery for any 
special form of electrical service. 

In addition to large power station and country house 
batteries for home and abroad, all classes of batteries 
for motor-car starting and lighting, yacht, telephone 
and telegraph work, medical purposes, etc., are manu- 
factured at the company's works at Stratford, London, 
E. The present enormous demand for the smaller type 
of portable “Hart” batteries for H.T. and L.T. radio 
work has added to the ever-increasing list of Hart 
battery users. 


High-sp2ed Wireless at Sea.—High-speed automatic receiving 
apparatus has now been added to the plant on the liner 
Majestic in order to facittate the handling of the ever-increas- 
ing quantity of wiréless messages dealt with by this vessel. 

Personal.—Mr. J. A. Robertson, М.І.Е.Е., M.I.Mech.E., con- 
sulting engineer, of Brazennose Street, Manchester, was enter- 
tained to dinner on Friday, the oth inst., by the Electricity 
Committee of the Salford Corpn. on the occasion of his retire- 
ment from the post of borough electrical engineer. The Mayor 
cf Salford presented to Mr. Robertson, on behalf of the Com- 
mittee, an illuminated address of appreciation of his services 
during the past nine years, during which time he entirely re- 
organised and modernised the electricity undertaking, resulting 
in greatly increased output and decreased working costs. Mr. 
Robertson is retiring from his appointment in order to continue 
his profession in a consultative capacity. He will continue to 
ас: as consulting engineer for the super-power station which 
is being erected by the Salford Corpn. at Agecroft. He is also 
acting as consulting engineer in connection with the Ribble 
power station being erected by the Preston Corpn. 
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Various Items. 
“Modern Gauging Systems. ` —A meeting of the Inst. of Pro- 


duction Engineers will be held at 7.30 p.m., on Friday, 
March 23, at ithe Engineers’ Club, Coventry Street, London, 
W.r, when Mr. Axel Wickman, of Messrs, Alfred Herbert, Ltd., 
will deliver a paper on this subject. All interested are invited 
to attend, whether members of the Inst, or not, and no tickets 
are necessary, 

Summer Meeting.—A summer meeting of the North-West 
Centre of the I.E.E, will be held in Manchester and Liverpool 
districts from June 5 to June 8 inclusive, Ladies are cordially 
invited, and, judging from the estimated cost, it should repre- 
sent a very moderate outlay. Full particulars may be obtained 
on apphcation to Mr. P. F. Rowell, Secretary, at the Institution 
offices, and should be asked for at once in order to avoid 
delay. 

East of Scotland Electricity District.— The Electricity Com- 
missioners have just issued a lengthy report of the conclusions 
which they have arrived ai after considering the evidence given 
at the inquiry held by them at Edinburgh in December, 1922. 
"hey have decided to prepare a draft order giving effect to their 
conclusions, and the observations of the parties represented at 
the recent inquiry will be invited on the various clauses of 
the draft order before a further inquiry is held. 

Catalogues Wanted.—Pr ced catalogues of all goods required 
in connection with the building and engineering trade (including 
electrical plant and apparatus of ali kinds) are required by two 
Government offices—namely, ihe Director of Public Works, 
P.W. Dept., Head Office, Nairobi; and H.M. Trade Commis- 
sioner (Р.О. Box 220), bonia Building, Government Road, 
Nairobi. We are certain that these applications will receive 
prompt attention from all enterprising British electrical firms. 

Meetings.—The Junior Inst. of Engineers will meet at 39, Vic- 
toria St., S.W. т, on Friday, 23rd inst. Lecturette, “The His- 
tory and Development of the Underground Railway,” by Mr. 
R. J. Siddall (Member). Also on Friday, April 6, at the 
Cannon Street Hotel, annual dance. Reception 6.30, dancing 
commencing at 7 o'clock. And on Friday, April r3, Paper, 
"Instrument Equipment of Aeroplanes," by C. B. Clapham, 
B.Sc. (Member). Slides and exhibits. Meetings at 7.30 p.m. 


Mackay Cable Companies.—Some interesting items of news 
were announced by Mr. Clarence A,-Mackay, the President of 
the Commercial Cable Co., at the annual meeting at Boston, 
Mass., on February 15 last. For instance, with reference to the 
competition between cable companies and wireless, he stated 
his firm conviction that the latter will never be the equal of 
the submarine cable in responding to the exacting and funda- 
mental demands for secrecy, speed, reliability and directness of 
the great volume of daily commercial business. Also he 
referred to the introduction of a new system of multiplex 
printing telegraphy, which is deemed superior to any heretofore 
used in any part of the world. 

A Weeks Rush.—Mr. Marryat, the President of the Elec- 
trical Contractors’ Association, recently had a very busy week. 
On the 6th inst., in company with the General Secretary (Mr. 
Tate) he was present at a very large meeting of contractors held 
in Bournemouth. On the 8th he was received by the con- 
tractors of Barrow-in-Furness, and on the gth he wis at Liver- 
pool, when Ithe E.C.A. members, together with the manu- 
facturers and factors, entertained him to a “ hotpot.” © Соп- 
geniality and good feeling between different sections of the 
industry were much in evidence. 

Overs:as Trade.—The Department of Overseas Trade (usually 
abbreviated to D.O.T.) is certainly doing its utmost in the way 
of propaganda to let the great trading concerns of this country 
kave a full knowledge of the assistance which the Government 
is now prepared to give to commerce generally. With this end 
in view they have just issued a hand-book which gives in 
Erief form an account of the activities of the department and 
will appeal to every enterprising commercial man. (Copies may 
be obtained free by United Kingdom merchants and manu- 
facturers on application to the Dept. of Overseas Trade at 
35, Old Queen Street, Westminster, London, S.W. r. 
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Woodwork for Wireless, etc.—Mr. J. Lathwood, of 3, Maid- 
stone Road, N.11, is a specialist in engineers’ patterns, wireless 
cases and general woodwork, and as such will be pleased to 
receive inquiries. See his advertisement on prepaid page. 

Finance.—The report of the South London E.S, Corp., Ltd., 
for the year 1922 shows an available profit of £40,000, and the 
directors recommend payment of a dividend on the ordinary 
shares equivalent to то per cent, per annum, carrying forward 
£9,000. 

Obituary.—We regret to announce the sudden death, on 
Wednesday. the r4th inst., of Mr. Geo. Roberts, who for 25 
vears had been on the staff of the D.P. Battery Co., Ltd., 
Bakewell. During most of this time he held the position of 
works superintendent. 

Tender Accepted.— lhe Spearing Boiler Co., Lid., have secured 
the order for extenson of boiler plant for Newport (Mon.) 
Corporation Electricity Works. We understand this company 
has also recently secured contracts for several important indus- 
trial undertakings, including boilers using waste-heat gases. 

Agents Wanted. --The Liverpool Marine and General Insur- 
ance Co., Ltd., of 7, Angel Court, London, E.C.2, are anxious 
to obtain as many agents as possible in the wireless and 
electrical trades, and invite applications from our readers, who 
will remember that we have referred to this company on 
several occasions as the pioneers in the wireless apparatus 
insurance field. 

A Good Dictionary. Тһе Funk and Wagnalls Co., of Salis- 
bury Square, E.C.4, have just put on the market a good new 
abridged dictionary which is very up-to-date in regard to electri- 
val and radio terms, so that it is certain to appeal to an 
enormous circle of readers, Anyone who is interested should 
fill in the coupon on page vii, of last week's issue, or send 
them a card mentioning this notice. 

Good for Europe.— We notice in the March 1 issue of the 
Lelegraph and Telephone Age that at the present time 30,000 
miles of submarine cable are being manufactured for American 
communication companies, and, what is more, not a foot of this 
ceep-sea cable is to be made in the United States. The leading 
cable-makers of the world are in England and Germany, and 
:he American wire- and cabie-making concerns are not credited 
with having facilities for turning out this highly specialised 
product. 

‘* Flash-o’-Lite.’’—To convert an ordinary into a flashing lamp 
for window display and advertising purposes, the ‘‘Flash-o’-Lite”’ 
iampholder adapter has been placed on the market by the 
General Electric Co., Ltd. ‘The device is small and has a 
distinctive feature in the adjusting screw whereby the period 
of the flash can be regulated. The thermal strip is carefully 
wound with high-grade wire, and the platinum-s:lver contacts 
are substantially designed so that with the clear and decisive 
break obtained the flasher will stand any amount of hard 
work. When set normal, the light is ‘‘ on " for three seconds 
and ‘‘ off " for two seconds. 
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MORE “SUN” IN CHARING CROSS ROAD. 


It is always a pleasure to comment on the growth of 
anv large industrial undertaking, more particularly 
when it is directly connected with our own industry, 
and it was therefore very gratifying to have an invita- 
tion recently to visit the greatly enlarged offices, show- 
rooms and warehouse of the Sun Electrical Co., Ltd., 
at 118-120, Charing Cross Road, London. Mr. Beaver's 
energetic but skilful management during the last twenty 
years, supported by Mr. Morton’s ability on the 
publicity side and the enterprise of many first-class 
representatives at their branch offices and cn the road, 
increased the company's turnover to such an extent that 
the premises hitherto occupied became entirely inade- 
quate, and much of the very large floating stock had to 
be kept constantly on the move or was stored in 
neighbouring premises which did net lend themselves 
to efficient organisation. By purchase and lease the 


company has now been fortunate enough to secure 

roomy buildings extending from the front in Charing 

Cross Road to the rear facing St. Giles' Church, with 

two convenient means of access and exit for cartage. 

Fig. 1 shows the ground floor plan as at present 
LLOYDS COURT 


Scale Saft fo one inch 
Fic. 1.—PLAN or PREMISES. 


arranged, the shaded portion being the old premises 
and the white the extension. This will give a ‘good 
idea of the space which has been added. | 
With regard to the new internal arrangements, these 
have been carried out very thoroughly and systematic- 


| ally. The old ground floor front is a spacious and 


well planned sales department, with numerous wall 
showcases and central sales counters, with storage bins 
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ior standard goods required for urgent orders. Below 
the ground floor is a roomy basement used for storage 
and other business purposes as well as a comfortable 
room for the use of the travellers. 


|! The first floor is devoted to the main showroom, 


which is of ample dimensions, and from its ceiling and 
walls hang fitings, brackets, etc., of almost every 
conceivable style, all of which can be shown in actual 


Fic. 2.—ENTRANCES TO THE ‘‘ PERIOD " Rooms. 


use. One special corner is arranged for a demonstra- 
tion of reflector lighting for shop windows, and 
immediately adjoining there is a series of ‘‘ period "' 
rooms adapted for the display of the special fittings 
suited to the actual style: Jacobean, Georgian, Adams, 
ctc. It is therefore essentially the sort of place to 
which a contractor can take or send a likely client who 
wishes his installation carried out in a way to harmonise 
with the surroundings. Other rooms on the same floor 
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are arranged for the display of wireless supplies, 
electric cookers and domestic labour-saving apparatus 
generally, all of which pass through special tests before 
despatch. 

Above the showroom we come to the second floor, 
which is devoted to commodious and well-lighted offices, 
and the third floor is partially devoted to a rest room 
and a staff canteen in which all cooking is done 
electrically. 


Fic. 4.—GEorGIAN Room. 


Behind this main front building there is now a vast 
warehouse well fitted with racks for the storage of the 
general run of electrical supplies, as well as a separate 
room for the storage of small motors at a proper 
temperature. Then there is the cartage yard with its 
two entrances, and beyond that a fine large store for 
conduit, and workshops for the repair of motors and 
apparatus, motor testing, etc. As a matter of fact ail 
these extensions mean that the company has now more 
than four times its former accommodation, and although 
the outlay involved has been a heavy one, we are confi- 
dent that it will be more than justified in the near future. 

The annexed illustrations will give our readers seme 
idea of the showrooms and enable installation con- 
tractors and electrical engineers generally to appreciate 
the efforts which are being made by the company to 
widen its sphere of usefulness and help its trade clientele 
to the utmost of its power. In this connection we can 
also refer to the comprehensive catalogue of electric 
fittings which they have just issued. In its 224 pages 
there are hundreds of illustrations of clectrcliers, 
pendants, brackets, flambeaux, standards, shades, etc., 
which should enable a contractor to please the fancy of 
the most exacting client, and a copy of the said cata- 
logue should be obtained forthwith. It will be sent on 
receipt of trade card. 


PAPER: RECENT DEVELOPMENTS IN ITS 
MANUFACTURE. 


The selection of paper for a technical journal is 
naturally a matter of interest both to the reader and the 
editor—of somewhat painful interest to the latter 
during recent years. The address with the above title, 
read by Mr. J. L. Greaves before the Circle of Scientific, 
Technical and Trade Journalists on February 27, was 
therefore one of general interest. By the aid of lantern 
slides the lecturer took the audience through all the 
stages of paper manufacture, and also illustrated his 
remarks by exhibits of materials at various stages of 
production and specimens of rare and special papers. 

The chairman (Sir Richard Gregory) pointed out that 
great advances in methods of manufacture have been 
made by British manufacturers during recent years, and 
remarked on the gratifying fact that the necessary 
material is drawn from within the British Empire. 

To electrical engineers paper mills are of considerable 
interest, in view of the very difficult problems that arise 
in driving the machinery. Dr. J. F. Crowley, in fact, 
pointed out that these severe requirements have had a 
most important influence on the design of motors 
during recent years. Another point of view—that of the 
illuminating engineer—was referred to by Mr. Gaster, 
who suggested the desirability of avoiding very highly 
glazed papers where possible, in view of the trouble- 
some direct reflection of light that arises. He recalled 
that some years ago a special instrument for measuring 
and specifying the gloss on paper was devised by Mr. 
A. P. Trotter, in connection with the British Associa- 
tion Committee on School Books and Eyesight. 


RECTIFYING CRYSTALS FOR WIRELESS 
APPARATUS. 


Several inquiries have recently been received at the 
D.O.T. for the names of wholesale suppliers of rectify- 
ing crystals for wireless apparatus. Firms who are 
in a position to supply such crystals may obtain the 
names of the inquirers on application to the Department 
at 35, Old Queen Street, London, S. W.1. (Reference 
7893 /Т.Е. / E.P.) 


SOME TRAIN LIGHTING SYSTEMS.* 
Bv Cyrit Т. Cocks. 


(Continued from page 148.) 
MATHER AND PLATT SYSTEM. 

The generator employed is of the Rosenberg type, 
with inherent properties of regulation effected without 
any external regulating devices. The polarity of the 
current is constant, i.e., independent of the direction 
of rotation of the armature, hence dispensing with pole 
changing apparatus. An automatic switch is provided 
for connecting or disconnecting the battery when the 
train starts or comes to rest. 

Two batteries are employed. A resistance in series 
with one of them is for the purpose of allowing that 
battery to be used merely as a regulator. The other 
one, absorbing the greater portion of the charging 
current, consequently takes over most of the load when 
the train is standing. An automatic switch is provided 
for the purpose of interchanging the functions of the 
two batteries every time the lamps are switched on. 


* Abstracted from the Transections of the South African: 
Institute of Eicctrical Engineers. i 
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PINTSCH SYSTEM. 

Ir. this system one-half of the battery is used for field 
regulation. and lighting during stoppages, whilst the 
other half is being recharged. The voltage regula- 
tion of the generator is based on an extremely simple 
principle. The fieid resistance is so low that a p.d. 
of 4 volt will cause a current of four amperes to flow, 
sufficient to excite the machine fully at the lowest 
working speed. 

The regulating battery is in series with the shunt 
field, hence when the voltage between the brushes 
equals the e.m.f. of the cells no current is flowing 
through the field winding, and the generator voltage 
becomes zero. A current then flows from the battery, 
but as the field winding requires only } volt to become 
fully excited, the currents are once more equalised. It 
is obvious, therefore, that the generator voltage can 
never differ from that of the regulating battery by 
more than a $ volt. 

For the purpose of charging, the armature has two 
independent windings, with independent commutators. 
One winding gives the correct pressure for the lighting, 
the other, "with its commutator in series with the 
former, supplies the additional pressure necessary for 
charging. 

Note.—These five systems, together with the two 
systems which form the basis of the paper, embody 
practically all the principles of regulation which are 
employed in train lighting generators. 

VICKERS SINGLE BATTERY SYSTEM. 

The Vickers Single Battery System comprises a 
dynamo, dynamo regulator, and a battery of 12 cells. 

The dynamo is a shunt wound 
machine of the variable speed type 
with a movable brush carrier, which 
relies on the friction of the brushes on 
the commutator to rock the brushes 
over against the stops in the сігес- 
tion in which the armature is revolv- 
ing, thus maintaining the terminal 
polarity, no matter in what direction 
the train is travelling. 

The dynamo is slung under the car- 
riage underframe, and is driven from 
one of the axles by a belt, the ten- 
gion of the latter being: maintained 
partly by the weight of the dynamo 
and partly by springs. 

The automatic regulator is shown 
in Fig. 1, which also shows the com- 
lete connections of the whole system 

The main current flows from the 
positive terminal of the dynamo 
through the main fuse to the lamp and 
battery circuits respectively. In the 
lbattery circuits 15 interposed a 
solenoid shunted by a diverter resist- 
ance, which can be adjusted by vary- 


predetermined voltage, which must approximate as near 
as possible to that of the cells; one on a small automatic 
switch, the battery stop-change switch; and the third 
on the main regulating solenoid, controlled by the stop- 
change switch. 

The regulator solenoid, which is normally excited by 
the current passing through the dynamo to the battery, 
acts upon a core connected to the field regulator, which 
varies the resistance in series with the dynamo field 
coil. The steps of the resistance are connected to thin 
metallic strips sandwiched between layers of insulating 
material, their upper edges forming a track upon which 
the regulatoir contact rolls, as shown in the accompany- 
ing drawing. The contact maker consists of a bundle 
of copper laminations, V-shaped in cross section, with 
their edges applied to the track, and is tilted to and 
fro by the core of the solenoid, the roller being con- 
nected to the small positive branch from the positive 
terminal previously mentioned. An air-dash-pot is 
used to reduce sudden movements that would otherwise 
occur. 

Should the battery be charged for so long a period 
that its voltage rises beyond a predetermined limit, the 
small automatic switch is actuated and closes the circuit 
through the fine wire winding on the solenoid, which 
assists the main winding, and therefore inserts a lorger 
resistance in the dynamo field circuit; this has the 
effect of reducing the charging current to a few 
amperes. 

A separate regulator is provided for controlling the 
voitage of the lighting circuits, based on the same 
principles as the regulator-controller, but with the 


ing the position of the contact B. 
Another smaller lead from dynama 
positive terminal, passing through a 
fuse, connects three circuits, one to the 
shunt winding of the automatic switch, 
which connects the dynamo on to the 
cells when the dynamo has reached 
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difference that in this case the actuating solenoid is 
wound with fine wire and acts so as to maintain the 
voltage constant by short-circuiting more or less of the 
resistance, which carries the current going to the 
lamps. 

STONE’s DousLe |BATTERY SYSTEM. 

Stone’s Double Battery System may be taken es 
the standard adopted by the S.A. Rly. Administration. 
As has been previously stated, this system ‘was first 
introduced to the railway world in the vear :894, and 
was first introduced into South Africa and successfully 


installed by the N.G.R. in 1897. 
Fig.2 shows the general arrangement of tnis system 


which was first invented by Mr. A. B. Gill, and was 
afterwards developed апа improved by Messrs. J. 
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Stone and Co., cf Deptford. It has since reached 
almost universal adoption on the principal railways of 
the world. 

Stone's system consists essentially of a dynamo driven 
by a belt from the axle of the coach, and a double 
battery of accumulators. 

Both dynamo and batteries are suspended from the 
underframe of the coach. In Stone’s system the sus- 
pension of the dynamo is such that its weight puts 
the necessary tension on the belt. 

This is effected by suspending the dynamo from a 
loose hinge ta an adjustable link held in position by а 
tension screw, the point of suspension being at one 
corner of the dynamo, so that if free to move it would 
swing away from thc axle driving pulley. 

The tension screw and belt are so arranged that the 
dynamo is held by the belt out of the position in which 
it would naturally hang. |When the pull on the belt 
(due to increase in train speed) overcomes the weight 
on the belt (due to suspension cf the dynamo) the latter 


rm 
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will be automatically drawn towards the driving pulley, 
thus allowing the belt to slip, while the armature will 
continue to revolve at normal speed and constant 
torque. | 

In the earlier type of Stone's dynamo, known as 
the Gill machine, the “cut їп” and “cut out " is con- 
trolled mechanically in the following way: A small 
switchboard is mounted at the commutator end cf the 
machine, which carries the "cut in” and “cut out ” 
switch. 

A centrifugal governor with adjustable weights is 
fixed on the end of the armature spindle, and to *he 
movable sleeve of this is secured the rocking arm, to 
which the main movable contacts are attached, as will 
be seen in diagram. When the armature revolves the 
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rocking arm is carried round by means of the friction 
gear to certain limiting stops, at the same time operat- 
ing a reversing switch; as the speed increases the 
governor weights fly out, moving the sleeve with rock- 
ing arm along the shaft, axially, closing the comb 
contacts in their correct order. This axial movement 
also operates a carbon brake, thereby eliminating any 
arcing of dynamo contacts. 
(To be continued.) 


Beama Annual Report.— he annual report of the Council ol 
the Beama for the year 1922 has just recently been issued. It 
shows (hat, in spite of the trade depression, the Association 
has held its own, and that, generally speaking, we can look 
forward to a steady improvement in trade, Reference is also 
made to the forthcoming British Empire Exhibition, to the 
World Power Conference, due to be held in 1924, and to the 
work of the Electrical Research Association, as well as to 
various standardisation rules which have been issued hy the 
B.E.S.A.  Altogether, the report contains matter which will 
prove of direct ?nterest to a very wide circle of readers. 
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Are you clear of all the makeshifts end substitutions of a period 
of crisis and depressed trade? Have you got away from 
** War Surplus Stores,” “ Bankrupt Stocks " and *' Just as Good” ? 
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The Anchor Cable Co., Ltd. W. T. Glover & Co., Ltd, 
British Insulated and Helsby W. T. Henleys Telegraph 
Cables, Ltd. Works Co., Lt 
Callender’s Cable and Con- The India- Rubber, Gutta- 
struction Co., Ltd. Percha & Telegraph Works 
The Craigpark Electric Cable Co., Ltd. 
Со „а Johnson & Phillips, Ltd. 


The Greengate & Irwell Liverpool Electric Cable Co., 


Rubber Co., 


Ltd. Ltd. 


The London Electric Wire 


Co. and Smiths, Ltd. 


Siemens Brothers & Co., Ltd. 
St. Helens Cable & Rubber 


Со ЕЧ" 
Union Cable Co., Ltd. 


Western Electric Co., Ltd. 
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: 59/61, Waterlco Street, : Er EIN. LE. Y 


Glasgow. 


15, South St. David Street, : 7[029 


Edinburgh. 


e c COPPER STRANDS 


247/9, Deansgate, Man- 
chester. 


for 
vee WIRELESS AERIALS 


Broad Street Chambers, 


Birmingham. : 
95, Albion Street, I eeds. : У 3 
ОСЕ. Supplies сап be obtained from all 
5, Burt St., Docks, Cardiff. : our Branches. 
Russell Bldgs., St. Mary : R | 
Street, Swansea. : In Bundles of 10 coils each 
Works : 100 feet, carriage paid. 


: NORTH WOOLWICH. E.16. : 
: and GRAVESEND, KENT. : 


Any length supplied to order. 


"Невіс, Ave, London,” and — i W. T. HENLEY’S TELEGRAPH WORKS CO.,Ltd., 
: Blomfield Street, London, Е.С.2. 


СОСНУ 


MOTORS, А.С. & D.C 
DYNAMOS. 
MOTOR GENERATORS. 


A TRUE OHMMETER —NOT A VOLTMETER 
CALIBRATED IN OHMS. 


500 VOLT GENERATOR Heal ОЛЕ Н Ын SOC ie oe 
Scala Zero to Infinity ices SAND PITS, BIRMINGHAM 
cn cesi Es n CIL *" HIGBRO," В'НАМ. (CENTRAL 1648 BCH. EX.) 


readings from 10,000 Ohms to 
2 100 Megohms 3 


THE 
Record Electrical Co., Ltd. 
INSTRUMENT MAKERS. 
BROADHEATH, MANCHESTER, 


Phone—Altrincham 164. Grams—Infusion, Altrincham. 


Branches :— 
265, STRAND, LONDON, W.C.2. 


(CITY 5956.) 
3, YORK STREET, MANCHESTER 
(CITY 3713.) : 
84, ALBION STREET, LEEDS 
(22762,) 
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TO OUR READERS. 


ELEOTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 


and Abroad. / ГАК 
New advertisements for the displayed columns and alterations to existing 


ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. ‘This is Important, 
Rate quoted on application. Subscription : 13s.a year, бз. 6d. half year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 
Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 


bably appear in the paper. 
All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 


39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


A recent appeal case in the House of Lords throws 
interesting light on the lavish manner in which the 
taxpayers’ money was dissipated 
during the war, and, apparently, in 
view of the decision in the case above 
referred to, is to be dissipated still 
further. The case was one brought by a representa- 
tive of the Union of Post Office Workers against the 
Crown, and sought a decision on the payment of war 
bonus on their civil pay to those Post Office servants 
who served with H.M. Forces as telegraphists, sig- 
nallers, etc. It seems that, in September, 1915, the 
Postmaster-General issued a circular setting forth that 
Post Office servants enlisting as office telegraphists in 
the Royal Engineers would be allowed full civil pay in 
addition to military pay when called up for service, and 
the appeal turned on the interpretation of the term 
** full civil pay." 


Where Your 
Money Goes. 


. During the period following the enlistment of certain 
Post Office employees under the terms of this circular 
certain war bonuses were granted to various grades in 
the Civil Service, among others, to the Post Office 
employees affected by the above circular. The Union 
of Post Office Workers sought to establish the prin- 
ciple that ‘‘ full civil pay ’’ included such bonuses as 
might be awarded to them in their civil capacity, subse- 
quent to enlistment in the Royal Engineers, and, on the 
purely legal aspects of the case as decided by the Lords 
of Appeal, they have won their case, as a result of 
which John Citizen will once more have to pay for the 
sins of commission of the Government of that period. 
As to the justice of the case there can be no two 
opinions. Ata time when everyone made sacrifices and 
service was compulsory, the more prosperous employers 
established and, to their honour be it said, maintained 
the principle as far as possible of making up the differ- 
ence between the normal salaries of their employees and 
their military pay. 


On the other hand, many thousands of employees had 
perforce to sacrifice their jobs and join up without hope 
of recompense other than their purely military pay. 'The 
Post Office, on the other hand, being custodian of a 
portion at all events of the nation's purse, felt justified 
not only in making up the difference between civil гапа 
military pay, but maintaining full civil pay, notwith- 
standing the, fact that their absent employees were 
being paid the normal allotments as units in the Roya! 
Engineers. "Thus these lucky Post Office men, serving 
with the Forces, were drawing two independent salaries 
for the duration of the war. Not content with this very 
inequitable and anomalous arrangement, they now suc- 
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ceed, on appeal, in annexing a considerable additional 
sum by way of bonus on their civil pay which they were 
not there to earn. Noone questions the fact that these 
men did their bit, and no doubt an invaluable bit, in 
helping to win the war, but, when all is said and done, 
they have been more than repaid already for their ser- 
vices, and, by comparison with thousands of conscripts 
with no right of appeal, they have already been over- 
generously rewarded. However, the taxpayer gets his 
hand down once more, as usual. 


Report has it that the first-class tramcars, which have 
been a feature of the Liverpool tramway service for 
some years, are to be taken off, as 
they do not pay. On many of the 
routes the lower deck of the cars is 
marked '* First Class," which meant 
that for double fare passengers could sit on blue plush 
cushions, enjoy a somewhat better interior decoration, 
and, since strap-hanging was not allowed, ensure 
occupancy of the seat for which they had paid. After all, 
these cars have served a very useful purpose, and there 
is likely to be keen controversy when the proposal to 
abolish them comes up before the City Council. The 
main trouble in Liverpool is insufficient rolling stock 
and hopeless overcrowding. Encouragement of over- 
crowding and strap-hanging by the Corporation tram- 
way authorities puts a premium on any form of relief 
from this very uncomfortable and insanitary transport 
condition. Many hundreds of Liverpudlians are always 
prepared to pay the extra fare demanded on the first- 
class cars, simply because the ordinary or third-class 
service is so inordinately bad. 


First-Class 
'Trams. 


Another factor which may have contributed to the 
financial failure of the superior service of cars is that 
the first-class cars are seldom in evidence on the par- 
ticular route and at the particular time that one requires 
to travel and would willingly pay extra for the privilege. 
Although, nominally, a time table is in existence to 
which the cars are supposed to conform, once they leave 
the various termini there would appear to be very little 
attempt made to adhere to the stated times of arrival 
at or departure from intermediate stages, and if one 
wishes to get from point to point it is a case of taking 
the first car that offers, whether first or ordinary. As 
a frequent visitor to Liverpool I shall miss the ‘‘ firsts "' 
if they have to go; they afforded one an occasional 
sporting chance of travelling seated, a fact which was 
well worth the extra copper or two charged for the 
accommodation. Incidentally, why do not Liverpool 
ratepayers insist on better service from their tramways 
department? They certainly don't get value for money 


to-day. 


Now that everyone is urging builders to build, and 
we are preaching the gospel of the All-Electric House, 
why, in the name of conscience, pro- 

Why Fireplaces? vide every living and bedroom with 
the old-fashioned fireplace and its 

accompanying flues? Fireplaces not only add to the 
cost of building in the shape of additional brickwork, 
mantelpieces, hearths, surrounds, etc., but they also 
reduce the effective cubic spac. of the room, and con- 
duce to draughts, therefore, wherever electrical energy 
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is available at a reasonable rate for heating and cooking 
the fireplace is surely redundant. Admittedly flues are 
a sine qua non where gas heating and ccoking are 
concerned, but electric ty creates no noxious fumes, 
smoke or vapour to necessitate a means of egress to the 
outer air. Moreover, manufacturers and vendors of 
electric radiators and cooking гапреѕ are prone to 
exhibit and illustrate as well as actually fit these 
appliances in a fireplace, in spite of the fact that one of 
the manifold advantages of electric heating is its 
adaptability and portability within the confines of the 
room in which it is used. 


The cost of houses is constantly being cited as one 
of the difficulties in the way of better housing, yet 
architects and builders do not appear to have grasped 
this golden opportunity to eliminate a considerable 
percentage of that cost by designing and building 
houses without fireplaces. I know, that, as a race, we 
are wedded to the idea of the fireplace, but that is 
simply because we have been bred and born to a custom 
or convention, if you like to term it so. Your critic 
will probably say : ‘‘ But where am I going to pull up 
my chair and settle for the evening if I have no fire- 
place? " The obvious reply is: ** Make your own fire- 
place wherever the fancy takes you, and in the most 
comfortable corner of the room. Fit a cosy corner 
settee, and place your electric radiator in a favourable 
position so that all seated in the vicinity derive full 
benefit from its glowing rays. Move it about to suit 
your convenience. It is pre-eminently adaptable." 


In this connection I am indeed glad to note that 
architects and electrical engineers are at last putting 
their heads together. In the demand for ideal homes 
the two professions have many interests in common. 
Hollow bricks and moulded blocks make for convenient 
and low cost wiring schemes; scientific illumination is 
of interest to the architect, os are also the provision 
of electric cookers, clectric hot-water systems, electric- 
ally driven vacuum cleaning plants, and numerous othe: 
domestic applications of electricity. Finally, there is 
this vital question of derelict fireplaces and the conse- 
quent economy and acceptable modifications in design 
which their absence would enable architects to 
incorporate. Last, but not least, there is the permanent 
and clinching effect upon the tenant of a house with- 
out fireplaces. He is wedded to electricity for the full 
term of his tenancy, a factor which should go far 
towards assisting general electrical development. 


Last week I commented on the annual Beama dinner, 


and now I have before me both the official aanual 
report and the report of the pro- 

The Beama ceedings at the annual meeting itself. 
Report. The official report is, I am informed, 


referred to in another part of this 


issue, so I shall confine myself to the meeting. Mr. 
Longbottom  presided, and, after the report and 


balance-sheet had been adopted, he went on to explain 
the various directions in which the  association's 
energies and interests were being pushed. | For 
instance, it is good to hear that approximately 8o per 
cent. of the space at Wembley allotted to the electrical 
and allied engineering sections has already been 
applied for. A strong committee is being formed to 


organise the engineering section of the World Power 
Conference, while thanks were courteously expressed 
for the work of the Traffic Committee during the past 
twelve months. 


Members are again asked to support the Beama 
Journal, and in the official report it is frankly admitted 
that it does not pay. I am not in the least surprised, 
and I still fail to see its value. The advertisers therein 
can certainly admire each other's advertisements, but 
in my (decidedly biased) opinion the money could be 
spent to much better advantage in the legitimate trade 
journals associated with the electrical and engineering 
industries. They go all over the world and cover the 
ground far better than the Beama Journal is ever 
likely to succeed in doing, more particularly in view 
of the chairman’s own words to the effect that “it is 
not our object to advertise the association." 


However, that is my grumble, and it is, of course, a 
prejudiced one. The fact remains that the Беата, under 
its present skilful control, is doing quite a lot for the 
whole of our trade in a quiet and unobtrusive, but 
none the less effectual, manner, and I do most sin- 
cerely hope that it will receive the strong support 
which it so amply merits. 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ‘‘ Answers to Correspon- 
dents " or replies will be invited from our readers. One shillin? will be paid for 
the question which we select for competitive replies in this colum”. 

ANSWERS: A fee of 10s. will be paid for the answer which w: consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. J he 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors de: tring 
tie return of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. Е 

Write on one side of the paper only, and tf diagrams ате sent, draw them on а 
separate sheet of paper attached to the manuscript. Competitors may adopt а ‘‘ nom 
de plume,'' but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies, The Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 


months. 
Q” and “ A" should be placed at 


The words ‘‘ Questions and Answers” or “Q 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 157. 


Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve ?—‘* WIRELESS.” 


Question No. 158. 


I have to repair à number of accumulators. My 
difficulty is that I do not know how to connect the 
bridge pieces, that is, the bars which are connected 
across the top of each set of plates. I understand 
that these are ''burnt" on. How is this done?— 
“* ACCUMULATOR.” 


(Replies to Questions 157 and 158 must be received 
not later than April 28, 1923.) 


Meetings.—The Junior Inst. of Engineers will hold their 
annual dance on Friday, April 6, at the Cannon Street Hotel, 
Reception, 6.30; dancing commences at 7 o'clock. On Friday, 
April 13, there will be a meeting at 39, Victoria Street, at 7.30 
p.m. Paper: “Instrument Equipment of Aeroplanes,” by C. B. 
Clapham, B.Sc. (Member). Slides and exhibits. 


MARCH 30, 1923. : 


VACUUM TUBES SUCCESSFULLY USED IN 
TRANSATLANTIC TELEGRAPHY.* 


According to announcement made by oflicials of the 
Radio Corp. of America, another scientific accomplish- 
ment looking toward transoceanic telephony and the 
use of vacuum tubes for transoceanic telegraphy was 
made when an experimental, high-powered tube set at 
Radio Central, Rocky Point, L.I., was operated con- 
tinuously 16 hours, handling commercial transatlantic 
traffic with Great Britain and Germany, on a wave 
length of 19,000 metres. 

The statement reads that plans for the development 
of the пем electron tube experimental set were com- 
pleted in December, 1921, by representatives of the 
research and engineering departments of the General 
Electric Co. and the Radio Corporation, and the 
manufacturing of this highly delicate and specialised 
set was immediately started in Schenectady, N.Y. 
So fast did the work progress that in May last year 


the temporary installation of the set was started at 


Radio Central, and when Senator Marconi visited the 
station in July, preliminary tests were in progress 
under the direction of W. R. G. Baker, of the General 
Electric Co., and С. W. Hansell, of the Radio 
Corporation. 

The set is, for the time being, composed of three 
50-kilowatt, 15,000-volt, water-cooled, metal vacuum 
tubes, known in the engineering world as kenetrons, 
used as rectifiers, and six 15,000-volt, 20-kilowatt, 
water-cooled, metal pliatrons, used as high-frequency 
converters. For the experiment with the tube set, one 
of the new mile and a half long antenne suspended 
from six towers, 426 ft. high, of the Rocky Point 
station was used, and the tube set succeeded in 
developing and sustaining in the antenne a current 
strength of 350 amperes. 

So successful was the set in operation that the 
operators actually controlling the automatic sending 
keys at 64, Broad Street, in New York City, did not 
know that they were controlling a tube transmitter 
rather than an alternator until after the test was 
completed. 

It was said that while the set in its present stage 
was far from being a reliable commercia] transmitter, 
the tests just concluded show that an alternative type of 
equipment to the Alexanderson alternator is on the way 
to aid America in building up its world-wide wireless 
communication system. 

It also further substantiates Marconi’s prediction 
that once reliable international telegraphy is established 
hy using tubes, telephony must follow in its wake as 
a matter of course. 

When Dr. E. F. W. Alexanderson, chief engineer 
of the Radio Corp. of America, and inventor of the 
Alexanderson alternator, was informed of the success 
of the experiment, he made these comments :— 

“Transatlantic telegraphy has become a routine 
business, but the importance of this demonstration is 
the bridging of the ocean by a few powerful vacuum 
units. In this case only six tubes were used, and 
we can safely predict that the same feat will some day 
be performed by a single tube. But what is next? 
We have here seen a new physical principle reduced 
to practice on a large scale. Shall it fulfil the dreams 
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that Edison's dynamo has not yet fulfilled, to carry 
Niagara's power to New York? 

** [t marks a turning point like the steam engine and 
the dynamo. It will certainly give us transatlantic 
telephony, but it will undoubtedly give us much тоге. '' 


M.-V. AUTO-TRANSFORMER AND STAR DELTA 
STARTERS. 


The question of the choice of suitable starters for 
two- and three-phase squirrel-cage motors is dealt with 
by the Metropolitan-Vickers Electrical Co., Ltd. 
(Trafford Park, Manchester), in their descriptive leaflet 
No. so/s-1. These starters are of the drum type, with 
oil break and contained in substantial cast-iron frames 
having cast-iron covers and supporting a welded iron 
oil tank, so designed as to be weatherproof and dust- 
tight. Complete access to the switch is obtained by 


removing the oil tank, and to the automatic release 
mechanisms by removing the cover. Among the 
features is the following :-— 

The moving contacts for each phase are joined by 
heavy flexible laminations, so that sliding supports and 
springs are not relied upon to carry any current. 
Easily and cheaply renewable sparking pieces consti- 
tute the fixed contacts, which are attached to vertical 
supporting rods. These rods project upwards through 
the oil, and are fitted with insulating sleeves to remove 
all possibility of a flash-over should dirt be allowed to 
settle on the surface of the oil. 

The illustration shows the method of fixing the con- 
tacts on the insulated supporting rods, the compression 


| springs and the flexible laminations, and the renewable 


arcing tips. 


Copper Wire.—An advertiser wants to buy some bare hard- 
drawn copper wire, second-hand. For details, see small adver. 
tisement. 

Finance.— The report of the Clyde Valley E.P. Co., Ltd., for 
the year 1922 shows an available profit of over £200,000, and, 
after paying dividends on the preference shares and making 
allowance for the contingency fund and special reserve, there 
remains an available profit balance of over 85,000, which 
will permit of a dividend equal to 8 per cent. per annum on 
the ordinary shares, and carrying forward nearly £34,000, 
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TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 


COMPILED By A SILVER MEDALLIST. 


(Continued from page 154) 

О. 5.—What is self-induction or inductance, on what 
does it depend, and what are its effects? Define 
precisely the unit of inductance. Is the inductance of a 
standard relay a constant quantity? What are the 
relative values of the inductance of a standard relay 
with the coils in series and in parallel respectively ? 
If L is the inductance and C the current flowing, what 
is the value of the energy stored in the magnetic field ? 
What happens to this energy when the current ceases ? 
What would be the effect of winding the coils with 
platinoid wire instead of copper wire ? 

A.—When the strength of the current in a circuit 
varies, the effect is to cause a change in the number of 
lines of force embraced by the circuit, which change 
induces a current in the circuit itself just as it would 
in any other circuit. The direction of the induced 
current, by Lenz’s Law, is such as to oppose the variation 
producing it. Thus, at the moment of starting a current 
in a circuit, the direction of the induced electromotive 
force is opposed to that of the inducing current, the 
effect being to cause the inducing current to take longer 
to reach its full strength than would otherwise be the 
case. On the other hand, the electromotive force 
induced when the current is stopped is in such a direction 
as to tend to assist the current to continue flowing. 
These phenomena are said to be due to self-induction. 
The effects in the case of a straight wire circuit are very 
small, but if the circuit contains electromagnets, the 
effect upon stopping the current may be of such a 
magnitude as to cause a spark to pass across the points 
where the circuit is broken. In practice it is necessary 
to eliminate this sparking, owing to the injurious effects 
it has upon the contact points at the break; this may 
be effected either by connecting a condenser in series 
with a resistance across the points where the break 
occurs, or by shunting the electromagnet with a non- 
inductive resistance. 

The number of lines of force embraced by a circuit 
when a unit current flows in it, is termed the coefficient 
of self-induction of the circuit. It depends solely upon 
the geometrical configuration of the circuit and upon 
the permeability of the surrounding medium. 

A circuit possesses a coefficient of self-induction of 
one C.G.S. unit when a current of one C.G.S. unit 
flowing through the circuit causes one line of force to be 
embraced. The practical unit is the henry, equal to 
Io’ absolute C.G.S. units. 

Assuming that in the case of a given circuit the 
permeability of the surrounding medium is constant, 
then the flux F for a current / will be given by 

Hie «= ЇЇ 
is the coefficient of self-induction (or 
The flux therefore varies 
The induced electro- 


Where L 
inductance) of the circuit. 
with the current in the circuit. 


* Consult also *Questions and Solutions in Telegraphy and 
Telephony,” Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office. 


motive force is equal to the rate of change of flux due 
to the change in the current. Calling it e, we have by 
differentiating with respect to time 


dF Тат 
dm УО (1) 


Equation (1) may be written 
yes Induced e.m.f. 
-~ Rate of change of current 


If the induced e.m.f. is unity for unit rate of change of 
current, then L will be also unity, hence the following 
definition :— 

A circuit possesses umit inductance when an e.m.f. 
of one C.G.S. unit is induced when the current changes 
at the rate of one C.G.S. unit per second. 

If J is in amperes, and e in volts, then Z will be in 
henrys; the henry may therefore be defined as :— 

The inductance of a circuit such that an e.m.f. of 
I volt is induced when the current changes at the rate 
of 1 ampere per second. 

The inductance of a standard relay is not a constant 
quantity but depends upon the strength of the current 
passed through the relày in making the measurement, 
and also on the proximity of the armatures to the pole 
pieces. 

The inductance of a standard relay with its coils 
in series is approximately four times that when the 
coils are connected in parallel. 

If L is the inductance of a circuit and C the current 
flowing, then the energy stored in the magnetic field 
is equal to} LC? ; when the current ceases an equivalent 
amount of heat is produced in the circuit. 

The effect of winding the coils of relay with platinoid 
wire instead of copper wire would be to increase con- 
siderably the resistance of the instrument. 

(T'o be continued.) 


ELECTRICITY IN COTTON MILLS. 

During the recent local inquiry before the Electricity 
Commissioners at Preston, Mr. W. Birtwistle (the 
largest cotton manufacturer in Lancashire) said his 
mills were driven partly by electricity and partly by 
steam. If his applications to Blackburn Corporation 
were acceded, his Blackburn mills would nearly all be 
driven by electricity. His experience of electricity for 
mills showed it had many advantages over steam. The 
highest rate of speed attained by engines in most mills 
was very important in spinning. With steam the speed 
varied, with electricity the highest speed could be main- 
tained. - Electrical energy was cleaner, and ensured a 
bigger output. Не looked forward to the time when all 
his mills would be electrically driven. He had found, 
where his mills were electrically driven, they were 
getting the same results for a 48-hour week as for the 
previous 554-hour week. Where there was steam 
power this had not been the case. ‘With electricity 
they could economically shut down portions of a mill 
in bad times. 


Cost Accountancy.— The April issue of Zhe Cost Accountant, 
which will be published on April 5, will contain a verbatim 
report of the proveedings of the second annual Costing Confer- 
ence, on the subject of ‘‘Standardisation in Cost Accountancy.” 
Copies can be obtained from the Inst. of Cost and Works 
Accountants, 38, Grosvenor Gardens, S.W.1, price rs. 7d. per 
copy, post free. Subscription, 18s, per annum. 
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_ GLOVER'S 


Cables of all Descriptions 


FOR 


TELEGRAPH 


POWER 


TELEPHONE 


ana 


MINING A TRACTION 


Diatrine Paper, Lead Covered, Rubber Insulated, Bitumen 
Cab-tyre, Fire Resisting, Fume Resisting, Dry Core, etc., etc. 


Head Office and Works: 


W. T. GLOVER & Co., Ltd., Trafford Park, Manchester. 


Branches : 


LONDON, GLASGOW, EDINBURGH, NEWCASTLE, LEEDS, 
BIRMINGHAM, CARDIFF, BRISTOL, AND BELFAST. 
Foretcn AGENTS: METROPOLITAN-VICKERS ELECTRICAL EXPORT Co, Ітр., LONDON, CALCUTTA, BOMBAY, 


BUENOS AYRES, Ете. THE LAWRENCE Aw» HANSON ELECTRICAL Со, Lro, MELBOURNE, SYDNEY AND 
WELLINGTON. 
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DEVELOPMENT OF PUBLIC ELECTRICAL 
SUPPLY IN GREAT BRITAIN. 
By C. Н. WoRDINGHAM, C.B.E., A.K.C., Etc. 


(Continued from page 147:) 

The Electricity (Supply) Act, 1919, which, with the 
supplementary Act passed in 1922, 1s now dominating 
the electricity supply industry in this country, has for 
its object the improvement, extension and cheapening 
of the supply, and it is a little startling to find that 
fundamentally this legislation is, as I have already 
indicated, based upon precisely the same principles 
as the power companies. This being so, one cannot 
at first sight avoid a feeling of alarm lest the well- 
intentioned proposals should in this case also prove 
abortive. Were this to be the case, it would be far 
more serious than the comparative failure of the power 
companies, because in the latter case individual 
autho:ities had fre» option as to the course they should 
pursue for supplying their areas, whereas now there 
is legislative compulsion to develop on the lines laid 
dcwn in the Acts. If, however, the reasons which I 
have just advanced be the true ones, then all cause 
for alarm disappears and we may ook forward to 
a very substantial improvement all round being effected 
and a vast expansion of the business. 

It may not be without interest tor me briefly to 
outline the way in which the regime 15 run. 

Until recently, this industry of national importance 
was an appanage of the Fisheries and Harbours 
Department of the Board of Trade. А single electri- 
cal adviser, with one assistant and no other staff, was 
charged with the whole technical side of the Govern- 
ment Department's work. Other Departments dealt 
with other phases of the work, and the industry dragged 
itself up as best it could. It is possible that, as a 
child of nature, it grew up healthy, and, on the whole, 
I think it did, but it was generally felt that the time 
had come when co-ordination among the several 
separate authorities should be attempted and that 
development should proceed on definite lines, well 
thought out by those technically equipped to plan for 
the future. 

One result of outstanding and overwhelming im- 
portance was the appointing of the five Commissioners 
to whom the work is now committed. Three are 
first-class experts in the planning, management and 
operation of electricity supply undertakines, one is a 
civil servant of high ability, and conspicuously free 
from red tape traditions, who has been concerned in 
the drafting of the whole of the Electric Lighting 
Acts, and knows them section by section well nigh 
by heart, and the fifth is a financial expert of ripe and 
wide experience. All are men having a high sense 
of duty and devoted to their work. 

These Commissioners are charged with the whole of 
the matters arising in connection with the electric 
supply industry, and without their sanction no new 
generating station may be erected nor old one ex- 
tended. It is their sole business to see that existing 
means of production are co-ordinated and that only 
the most economical new means are provided. Curiously 
enough, however, the Government still cling to the 
idea of tacking this important national industry on 


to some alien Department and have transferred it | at by the Commissioners and work can be started 


side as well as the technical. 
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trom the Fisheries and Harbours to the Ministry ol 
Transport, so that even now the Commissioners have 
not a direct representative in Parliament, all their 
communications having to go through the Minister 
nf Transport. This may not be a matter of much 
moment, and, perhaps, it is valuable as being char- 
acteristic of the way in which we do things in this 
country. y 

The procedure followed in endeavouring to effect an 
improvement in the supply is, first of all, provisionally 
to delimit the area in which the supply is to be im- 
proved. Public notice of this proposed delimitation 
is given and schemes are invited from all parties in- 
terested setting out the lines on which they propose 
that the botterment should be effected. A date is 
fixed by which these schemes must be sent in to the 
Commissioners, adequate time usually being allowed 
for their preparation. 

The scheme has to provide for the administrative 
The Electricity (Supply) 
Act, 1919, provides for the setting up of what is 


termed a Joint Electricity Authority, but the new body 


musf not necessarily be on the lines therein laid down, 


and in point of fact procedure by way of advisory: 


committee tends rather to be preferred. shall have 
a word to say on these two forms of administration 
later. 

After the scheme has been submitted a number of 
statistics, known as ‘‘ Supplementary Particulars,” 
have to be furnished. These involve an immense 
amount of labour in their preparation and comprise 
data as to the results obtained with the arrangements 
in force at the time, together with an estimate of the 
probable results of continuing to supply the area with 
those means, and estimates of the financial and 
technical results which it is anticipated will be attained 
if the scheme proposed be put into force.  Inas- 
much as these estimates involve assumptions as to the 
prices at which plant and mains will be obtainable ten 
years hence, it is obvious that the estimates may vary 
over a fairly wide range according to the fancy of the 
estimators without it being possible for anyone to be 
able definitely to prove that they are wrong. To a 
large extent, therefore, the estimates in the Supple- 
mentary Particulars are of little real value, and it is 
safer to judge the scheme by a consideration of the 
general lines on which it is framed, the Commissioners 
exercising the knowledge and experience which they 
have in judging of the probable trend of events. 

After the schemes and the supplementary particulars 
have been submitted to the Commissioners and have 
been in the hands of the parties concerned for a 
sufficient time, a local inquiry is held within the area 
at which all interested parties are heard. First the 
promoters of the scheme or schemes, and then the 
various opponents, if апу ; often they are numerous. 

The scheme or schemes having been duly torn to 
pieces by the contending parties, the Commissioners 
consider the evidence put before them, and eventually 
either approve one of the schemes submitted, approve 
it in a modified form, or issue a scheme of their own. 

Particulars of the approved scheme are then com- 
municated to the interested parties, and a second 
inquiry is held to hear any objections to the scheme 
which it is proposed to approve. 

After the second inquiry a definite decision is arrived 
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Whether or not it is started will depend upon the good- 
will and financial resources of the parties concerned, 
there being no powers in existence to bring any com- 
pulsion to bear upon them. 

(To be continued.) 


THE NEED FOR CO-OPERATION BETWEEN 
MANUFACTURER AND RETAILER. 


At the meeting of the Informal Section of the I. E. E. 
on the roth ult., Mr. W. E. Warrilow was in the chair 
when a discussion was opened by iMr. W. S. Caine 
and Mr. Н. T. Young on ‘‘ The Need for Co-operation 
Between Manufacturer and Retailer.'' 

Mr. Caine began the discussion with an outline of 
the systems of distribution from works to consumer, 
and criticised the alternative methods of mail order, 
branches and agents, and of the ordinary channels with 
factors and retailers. He did not claim that the last 
method was flawless, but thought that it was best for 
the industry to-day, and he appealed for the fullest 
support from the retailer upon the general principles 
of :— 

Team work and co-operation. 

Purchases on a stock basis. 

Preference for British-made goods. 

A reasonable profit, as otherwise sales are restricted. 

Mr. Young, who followed, believed it to be the duty 
of the manufacturer to supply the user by the most 
economical method. And he thought that the con- 
tractor retailer was the correct channel to ensure this. 
While admitting that the industry is getting better 
or ganised, he was able to give instances of many flaws 
in the sy stem of distribution. 

Mr. W. R. Rawlings showed that some other 
industries were much more considerate of their re- 
tailers, and he suggested for the electrical trade a 
basis of prices with a progressive discount for a small 
order, for a quantity over a period, and for cash on 
strict terms. Manufacturers want to sell in quantities, 
and he felt that if the retailer were prepared to stock 
quantities he should get best terms. 

Mr. A. Windibank believed the contractor was often 
to blame that the manufacturer was not considerate. 
His experience is that many contractors are incapable 
of properly handling an inquiry for plant. They often 
propose quite unsuitable gear and were not even 
familiar with the peculiar demands of their own locality. 

Mr. E. C. Wansbrough suggested that all sections 
of the industry should give fuller support to the 
Electrical Development Association, and he hoped to 
see them unite upon a first-rate publicity campaign. 

The president, Mr. F. Gill, said there must be found 
some way of best serving the public, and this must 
include a reasonable profit. He defined a reasonable 
profit as a return which will provide the additional 
capital required to carry on your business. With 
regard to the problem of distribution it must be possible 
to find a solution if the existing channels have failed, 
and we should adopt the methods of the engineer. 
He didn’t believe electrical apparatus could effectively 
be sold without demonstration. We had the duty of 
educating the public, and except by the E.D.A. the 
industry has no co-operative advertisement schemes. 

Messrs. A. G. Beaver, H. Brown, C. E. Charman, 
W. Day, A. F. Harmer, H. Marryat, C. Peel, W. E. 
Rogers, E. E. Sharp, W. E. Warrilow and A. Wise 
also spoke. 


Reviews of Books, &c. 


- 


[Books noticed in this column will be sent from ELEC- 
rRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.] 


A, First Course ІХ Heat Encines. By J. W. Hay- 
ward, M.Sc. Second edition. Cl., 8vo, 271 pp., 143 
Figs. (Clive, 4s. net.)—This book was originally 
issued under the title ** First Stage Heat Engines” as 
a first course for students in technical classes, and as 
such has proved an invaluable aid to a very wide circle 
of readers. This new edition calls for little comment. 
The text has been revised where necessary so as to 
keep it up-to-date, and two small additions have been 
made dealing respectively with Two-stroke Engines 
and High Speed Indicators. 


PRINTING TELEGRAPH SYSTEMS AND MECHANISMS. By 
Н. Н. Harrison, A.M.I.E.E. Demy 8vo, cl., 435 PP., 
with 642 diagrams. (Longmans, 215. net.)—Con- 
zratulations to Mr. Harrison on the production of the 
most comprehensive book on printing telegraph systems 
which has ever been issued in our language or, so far 
as we know, in any other language. It is a masterful 
exposition of the whole subject from the very begin- 
ning, and the wealth of clearly drawn diagrams will 
appeal to every student of telegraphy, telegraph 
engineer or administration official who is in any way 
associated with the installation, maintenance or use of 
such systems. The work is, in fact, the labour of an 
enthusiast who has devoted years to the study of this 
particular branch of telegraphy, as indeed is actually 
the case, and in order to add to its practical value the 
author has introduced a chapter on the principles of 
mechanism in general, which is certain to be appre- 
ciated by many of its readers. Considerable space is 
devoted to the transmission of signals, methods of 
obtaining multiple use of wire plant and the combina- 
tions of such methods with machine elements in order 
to achieve yet fuller means of securing maximum 
utilisation. 
writes not only as a recorder of the inventions of other 
people, but also as an inventor himself. For instance, 
on page 304 there is a description, accompanied by a 
diagram on page 305, showing an arrangement 
designed by him conjointly with Mr. S. R. Smith, and 
his brain has worked actively in many other sections 
apart from that one item. Suffice it to say that this 


book has-an assured sale in front of it, as it fills a: 


gap in telegraphic literature which has been open for 
a very long time. 


NEW BOOKS PUBLISHED. 


“Costing Organisation for Engineers.” By E. W. Workman, 
B.Sc. Cl. 8vo, 86 pp. Illustrated. 3s. 6d. net. 

"Wireless Component Parts, and How to Make Them." Ву 
B. E. Jones. Cr. 8vo, 124 pp., 208 figs. 1s. 6d. net. 

“A First Course in 'Heat Engines." By J. W. Hayward, M.Sc. 
and edition. Cr. 8vo, cloth, 271 pp., 144 illustrations. 45. 


net. 
“X-Rays By С. W. C. Kaye, D.Sc. 4th edition. Cl. 8vo, 
320 pp., 126 illustrations, 16s. net. 


"Printing Telegraph Systems and Mechanism.” By H. H. 
Harrison, A.M.LE.E. Cl. 8vo, 435 pp., with 642 diagrams. 
215% пеб 

*Atoms." By J 
8vo, 231 pp. 


. Perrin. 2nd English edition. Revised, Cl. 


Illustrated. 8s. 6d. net. 


It must be remembered that Mr. Harrison. 
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THE GERMAN ELECTRICAL INDUSTRY. 

According to the report just received from the British 
Commercial Secretary at Berlin and,dealing with the 
month of February, in the electrical industry the inland 
purchasing power is still weak. ^ Neither official nor 
private customers dare place orders for large plant and 
machinery. Further, the partial fall of prices 15 
causing some customers to hold back in the hope of 
further reductions. Foreign countries are, for the 
most part, showing reserve, in so far as the German 
prices, which have partly reached the world's market 
level and partly already exceeded it, admit of any 
competition. Accordingly, a general falling off in 
orders is noticeable in high pressure current articles, 
machinery, apparatus, calculators, installation materials 
and cables. With regard to measuring instruments 
and electro-medical apparatus, the position is no better. 
owing to customers’ loss of purchasing power. The 
outlook for railway safety appliances is bad. The sale 
o! electric lamps at home and abroad shows no improve- 


ment, but that of electro-technical coal products is, ip 
general, satisfactory. 5 
THE NEW STANDARD RATING FOR 


INDUSTRIAL MOTORS AND GENERATORS. 


To the scientific mind there is something illogical in 
saying that the rated output of a machine is so many 
horse-power (or kilowatts or kilovolt-amperes) and that 
the machine will withstand an overload cf so many per 
cent. for, say, two hours. A simpler and more definite 
basis of rating would appear to be obtained by saying 
that a machine would deliver a certain rated output 
indefnitely without exceeding a specified temperature 


rise. The existing International Electrotechnical Com- 
mission's standard and the British Engineering 


Standards Association’s Report, No. 72, did, in fact, 
establish a standard rating on this basis, but it is 
commen knowledge that the conditions of service of 
electrical machinery, and the conditions which have to 
be met in the competitive sale of these machines, make 
it more useful to say what load the machine will carry 
indefinitely without exceeding a certain temperature 
rise, and what percentage overload it will then carry 
for a specified (short) period without exceeding a 
certain (higher, but still safe) temperature rise. 

. We are pleased to find that the overload system of 
rating, which is an industrial necessity and has never 
ceased to be common practice, has now been given 


official recognition by the British Engineering 
Standards Association's Report, No. 168.* This 


specification applies to industrial motors and genera- 


tors of т b.h.p., kw. ог kva. and upwards per 1,000 ° 


r.p.m., having windings insulated with Class A insula- 
tion (cotton, silk, paper or similar materals impreg- 
nated or using enamelled wire where applicable). It 
applies to machines wound for pressures not exceeding 
7,000 volts, and does not apply to turbo-type machines, 
rotary converters and traction motors. Overload 
requirements for single-phase motors are not yet 
included. In no case (i.e., not суеп on overload) may 
the maximum temperature of the windings or of the 


| *Obtainable from ELECTRICITY Office, price 1s. 2d. net, post free. 
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cores with which they are in contact exceed go deg. C. 
The sustained overload specified below is permissible 
only if the temperature of the cooling air does not 
exceed 3o deg. C. (86 deg. F.). 

The British standard continuous rating defines the 
load which can be carried (under the conditions of the 
rating and of the specification) for an unlimited period 
withcut exceeding the limits of temperature rise stated 
below. The British standard short time rating defines 
the load which can be carried for a specified time (either 
one hour or half an hour) without exceeding the 
specified limits of temperature rise. 

The limiting rise in temperature (as measurcd by 
thermometer) is as follows for motors othex than 
totally enclosed machines, with continuous rating (the 
bracketed values of temperature rise apply to machines 
with short time rating and to totally enclosed 
machines) :—Winding and cores with which they are in 
contact, 4o deg. C. (so deg. C. for short time rating 
and totally enclosed machines). Commutators, 45 
deg. C. (55 deg. C.). Slip rings, open type, 45 deg. C. 
(55 deg. C.); enclosed, 55 deg. C. (55 deg. C.). The 
temperature rise of uninsulated parts and cores not in 
contact with insulated windings must not be such that 
there is any risk of injuring the insulation on the 
adjacent parts. 

Machines which are to be used at altitudes exceeding 
10,000 Ít. above sea level are not considered standard, 
but between this maximum and an altitude of 3,300 ft. 
above sea level it is necessary to reduce the permissible 
temperature rise by 14 per cent. for each 1,000 ft. 
above sea level at which the machine is intended to 
work in service. 

Industrial generators and motors (other than single- 
phase motors) must be capable of sustaining without 
injury the overloads specified below after having 
reached the temperature rise corresponding to con- 
tinuous operation at rated load. As already stated, 
the maximum temperature of the windings may in no 
case exceed go deg. C. Machines with short time 
rating and totally enclosed machines are not capable o: 
any sustained overload. Motors and generators having 
a continuous rating, and of outputs of 4 b.n.p. (or 
3 kw. or kva.) or over per r,ooo r.p.m., are to be 
capable of 25 per cent. sustained overload (for jue in 


the case of motors, and current in the case c! 
generators) for two hours. If the output per 1,090 


r.p.m. is less than stated in the preceding sentence. 
the sustained overload requirement is 25 per cent. fo: 
half an hour. 

Machines of all sizes having a continuous rating are 
to be capable of о per cent. momentary overload for 
one minute if not totally enclosed, and 50 per cent. 
momentary overload for 15 sec. if totally enclosed. All 
sizes of machines with short time rating are to be 
capable of тоо per cent. momentary overload for 
3o sec., whether totally enclosed or not. 

Such, brcadly, are the general provisions of the new 
British standar specification regardng the rating of 
industrial motors and generators. For further par- 
ticulars, and in all cases where it is essential that the 
exact conditions of the specification should be com- 
plied with, the reader should, of course, refer to the 
complete publication. In common with all the other 


reports issued by the British. Engineering Standards 
Association, this one contains a great deal of valuable 
practical information, and is, indeed, a miniature text- 
book of accepted practice on the particular subject tc 
which it applies. 


Various Items. 


Tenders Invited.— The Cape Town Corpn. invite tenders for 
5,000 25-ampere single pole ironclad service cutouts. Specifica- 
tion and blue print at the offices of the D.O.T. (Room 49), 
35, Old Queen St., London, S.W.r 

Smoking Concert.—The Faraday House Old Students’ Assocn, 
held its annual smoking concert at the Hotel Cecil on the 22nd 
inst, Mr P. V. Hunter, C.B.E., МТЕЕ., being in the chair. 
The attendance broke all previous records, and the musical 
programme provided was a most excellent one. It followed 
the third annual diuner of the Faraday House Sports Club. 

Moral: Don't be Too Late. A warning note is sounded by 
the British Empire Exhibition authorities for the benefit of 
intending exhibitors who may deter their applications for space 
until it is too late. U.K. firms desiring to exhibit in the 
Industrial Hall have been requested to send in their applica 
tions before March 31r, and so far the response has been 
so satisfactory that the Exhibition Management have now 
decided to proceed to the allotraent of space on April 3o. It is 
important, therefore, that intending exhibitors should send in 
their applications without delay. The necessity for allotting 
space so many months ahead of the opening date arises from 
the fact that as there are so many Sections it is impossible 
to lay out the exhibition space until it is known what space 
is required by each section. It can then be equitably appor- 
tioned. 

Obituary —We regret to announce the death from pneumonia, 
on (March 5, of Gilbert North, of the Metropolitan-Vickers Co., 
Ltd. He was a very old servant of the company, having joined 
the British Westinghouse Co. in тооз. He left them in 1913 
and became managing director of the Dickenson Engineering 
Co. His strenuous work with this firm through the years ol 
the war when labour conditions were so difficult undermined 
his health, and he was far from well when he rejoined his 
old firm in November last. Mr. North was an adept at meter 
design, and many features of the present-day A.C. meter were 
originated by him. He was a great moral character, and made 
a marked impression on those with whom he came in contact. 
He will be sadly missed by his friends and family, to whom 
we extend our deepest sympathy. 

Cardiff.—We have received from Mr. T. W. Dockett Smith, 
the enterprising manager of the Development Dept. of the City 
of Cardiff, a well-printed and most interesting book setting 
forth in clear type the great advantages which that city offers 
as a manufacturing centre, and how well it is adapied for 
any big undertaking which may be considering the question 
of erecting a factory on any particular site and has not yet 
decided on the exact spot. As the bulk of the population of 
the United Kingdom has to live on its export trade, it is 
essential that any factory catering for such trade should be so 
located as to compete successfully in the world's markets. For 
this Cardiff can offer cheap power, a plentiful supply of water, 
and ample transport facilities. We can most cordially recom- 
mend all manufacturers and engineers who are interested in 
this particular question to write to the manager of the Corpora- 
tion Development Dept. and ask for a copy of the new booklet. 
It is well worth careful perusal. 

Navigation by Wireless —The first vessel to benefit by the 
* wireless. lighthouse " established by the Marconi Co. on 
Inchkeith Island, in the Firth of Forth, is the s.s. Royal Scot, 
owned by the London and Edinburgh Shipping Co., Ltd. This 
boat, which is employed on the London aid Leith service, has 
been fitted with a special type of wireless receiver, which will 
detect the signals sent out by the “wireless lighthouse"' and 
enable the navigating oflicer to pick his way through the 
dangerous channels of the Firth of Forth in the thickest fog. 
The report on the apparatus is that the “lighthouse” s'gnals 
were received perfectly during the whole time the vessel was 
within. range, and that the ship's officers were easily able to 
пзе the apparatus, which is extremely simple, as only one handle 
kas to be operated. This switches the gear into use, and is 
also calibrated so as to give a very fair indication of the dis- 
tance from the shore in addition to the actual bearing. Thus 
the navigating officer can determine whether he is inside or 
cutside his course. 
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New Scholarships.—Out of the balance of the I.E.E. War 
Memorial Fund it has been decided to establish ‘two scholar- 
ships, each of the value of £50 per annum and tenable for three 
years, to provide for the education of children of members 
who were killed or permanently disabled in the late war. 
Applications, giving full particulars as to general and financial 
circumstances, should be addressed to the Secretary of the 
Institution, Savoy Place, Victoria Embankment, W.C.2. 


Trade Notes, 


List No. 28 L has heen issued by the Stolzenberg Patent File 
Co., Ltd., of 210, Bishopsgate, London, E.C.2. It deals with 
the latest pattern of these well-known files, and also: with 
various other files, devices and accessories which will be of 
interest to business firms generally. 

If any trade reader has not yet received a copy of the “Z” 
catalogue of the Arora electric fires, he should write at once 
to The Arora Co., Loughborough, апа ask for it. It contains 
a full list of the reduced trade prices 

Any reader who wants to have full particulars of some of 
the latest and best technical books should write to Chapman 
and Hall, Ltd., the well-known publishers, of 11, Henrietta 
Street, London, W.C.2, and ask for a copy of their new 
technical catalogue ''V." It is worth reading. : 

Henry Wiggin and Co., Ltd. (55, George Street Parade, Bir- 
niingham), whose London office and electro-techaical depart- 
ment is situate at 3, Staple Inn, Holborn, W.C. т (Lionel 
Robinson and Co.), Гауе just issued a compact, handy-sized 
brochure of 64 pp., full of most useful practical information, on 
their Snake brand Resistance wires and tapes. The firm has 
specialised in resistance alloys for the electrical trade for the 
past twenty years, and many of the products are well known. 
The list to hand deals with the composition, electrical, 
physical and mechanical properties of materials for furnaces, 
cookers and heaters, scientific instruments, commercial instru- 
ments, wireless sets, motor-starter regulators and cinema re- 
sistances, lamp-making and sparking plugs. The tables are 
calculated in the new B.S.S., but S.W.G. sizes can be supplied, 
while special sizes can be made up. The publication may be 
obtained from either of the above addresses on tendering trade 
or professional card, : 

An excellent little descriptive booklet dealing with Rawlplugs 
and their universal use has just been issued by the Rawlplug 
Co. at 38-42, Lenthali Place, S.W. 7. These plugs can appeal 
in one way or another to every engineer, with whatever branch 
of the profession he may be associated, to say nothing of 
ordinary household use, and we can most strongly recommend 
every reader of this paper to write at once to the company and 
ask for a copy of the booklet. It will be willingly sent on 
application. 

In Technical Description No. 235 The General Electric Co., 


Ltd., provide a fully illustrated description of their oil-immersed | 


diaw out flame-proof switchgear for A.C. and, D.C. circuits. 
It is a most interesting and instructive publication, and should 
be in the hands of all engineers who have to purchase or install 
this class of apparatus, 2.е., those engaged in mines, collieries, 
steelworks, dockyards, flour mills, etc. It is particularly 
interesting to note the wide application of this gear, as by 
means of various switches, instruments and accessories it is 
possible to arrange either for a pillar to control a single L.T. 
circuit or a large Н.Т, board for controlling an extensive 
system. 

From The Sterling Telephone and Electric Co., Ltd., comes 
Publication No. 345, illustrating their multiple terminal block 
for radio head telephones, This is a convenient arrangement 
of metal bars and terminal screws whereby a series об head- 
phones up to a maximum of six may be connected either all 
in parallel or in series parallel (two sets each of three pairs) 
for *listening-in" to broadcasting. The metal fittings are 
mounted on a base of high-grade insulating material, and there 
are two screw holes for fixing in any conven'ent position. The 
price is moderate. 
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DIAGNOSING BRUSH TROUBLES.* 


Bv E. H. MARTINDALE 


[Mr. Martindale has conducted exhaustive original 
studies on the performance of carbon brushes and has 
published the results cf his findings in various publica- 
tions from time to time and presented them in an 
elaborate paper before the American Institute of 
Electrica] Engineers. His practical experience was 
secured with the Illinois Steel Company, Common- 
wealth Edison. Company and the National Carbon 
Company. For a number of years he was in charge 
of the brush testing laboratory of the National Carbon 
Company. | 

Diagnosing carbon brush troubles is not unlike 
diagnosing an illness of the human body with the 
added disadvantage that the machine cannot answer 
your questions. When a patient has the stomach-ache 
from eating pickles, the doctor can learn by a simple 
question which one of the 57 varieties his patient has 
eaten. But in the case of motor or generator the 
trouble shooter cannot even invoke the magic of the 
X-ray to guide him in his quest. He must recognise 
all the possible causes of the trouble and then by th 
process of elimination determine the source. 

A short time ago the editor of the Industrial 
Engineer came to the writer with the request that a 
short series of articles be prepared dealing with 
troubles encountered in the operation of carbon brushes. 
The writer felt rather reluctant to undertake the task 
mainly for the reason that he had presented the subject 
at some length during the past eight years in two 
Es magazines and before the American Institute 

i Electrical Engineers. Each of these articles was 
Г селте from a different view-point and it did not 
seem possible to write another series which could be 
materially different from one of the others. It was the 
editor himself who made the suggestion that an 
analysis of brush troubles could be presented in chart 
form for everyday use in studying these troubles in 


machines. This appealed to the writer as a work that 
should have been done years ago. He believes it will 
be of more practical help than any previous method 
of treating brush troubles. f 

A very small percentage of brush 
primarily due to the wrong grade of brush. It is true 
that in any case of trouble a change of brush may 
prove a great help, but it is like giving morphine to a 
suffering. patient. It has quieted the "effect, but does 
not remove the cause of the trouble, 

The carbon brush manufacturers have been too 
anxious in the past to try to develop a new brush to 
cure every trouble instead of telling the operator 
frankly that the machine is at fault. I do not blame 
the brush manufacturer; he can hardly do otherwise. 
If he should tell the average operator that the trouble 
is in the machine, but could not tell him which one of 
the 46 causes. was responsible for his trouble, the 
operator would think the manufacturer was only trying 
to shift the blame from the brushes. He would 
probably call in another manufacturer, get a set of 
brushes from him, and then he would be sure the first 


troubles 15 


manufacturer was shifting the blame because the 
second man gave the machine the right dose of 
morphine. 


BRUSHES ARE SUFFICIENT IN 


Most Cases. 

Four grades of brushes, excluding metal or metal 
composition brushes, should be sufficient for any plant 
if the equipment is kept in good condition. If brush 
manufacturers would adopt a brush letter code, some- 
what like the following, for their trouble grades, it 
might have a salutary effect :— 


Four GRADES OF 


I. В. S.—For incorrect brush spacing. 
B. О. E. N.—For brushes off electrical neutral. 
U. B. P.—For unequal brush pressure. 
H. B.—For high bars. 
A. M. N.—Designed for any machine neglected. 


I have seen many a maintenance man who had been 
getting poor service from brushes, without complaint 
to the brush manufacturer, call in a competitor, follow 
his recommendation of grinding the commutator, 
undercutting the mica, adjusting his brush spacing and 
brush tension, put on the new brushes and never give 
the old manufacturer another chance at analy sing the 
trouble when all the benefit was from the change i in his 
operating: conditions. 

It is important that the meaning of several brush 
terms frequently used should be thoroughly understood 
when selecting brushes. Brush resistance is practically 
negligible as it averages only about r-roth of the con- 
tact resistance. Carrying capacity is determined by 
the combination of contact drop and friction. There 
are, therefore, only three inherent characteristics of 
brushes which materially affect their operation, namely : 
(1) Abrasiveness ; (2) coefficient of friction, and (3) con- 
tact drop. The first two are mechanical, the last 
electrical. 

Abrasive action should not be confused with hard- 


ness. The abrasiveness of a brush depends on its 
impurities, which usually consist of mica, quartz, 
silica or iron oxide. A very hard brush free from 


ч will not wear a commutator, while a very 
soft graphite brush with a small percentage of 
impurities - will prot luce rapid commutator wear. 


* Industrial Engine er, Chicago. 
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An abrasive brush will always have a high coefficient 
of friction, but brushes may also have a high coefficient 
of friction without being abrasive. 

In the chart it is noted that too much abrasive- 
ness is indicated by commutator wear with a bright 
raw copper surface, noisy brushes, rapid brush 
wear and commutator heating. The first effect is sure 
to be present, while the others may be present in a 
smaller or greater degree depending on the construc- 
tion of the machine and the wearing qualities of the 
brush. 

Too fittle abrasive action will be evidenced by high 
mica, a black commutator and commutator ‘heating. 
Undercutting the mica may stop all of the trouble and 
is better than using abrasive brushes which will wear 
the commutator. 

Commutator heating may be produced by brushes 
with either too great or too little abrasive action. In 
the former case the heating is due to friction, while 
in the latter case it is due to burning caused from poor 
contact between the brushes and commutator. 


LARGE AMOUNT OF POWER CONSUMED BY HIGH 
FRICTION BRUSHES. 


High friction brushes are usually noisy and produce 
commutator heating. Unless one has figured the 
amount of power consumed by high friction brushes 
he may be surprised at the loss caused by this 
characteristic. In an article published several years 
ago, the writer showed where ch a 100-kw., 220-volt 
generator, the annual loss from high friction brushes 
amounted to $277.20 as compared to $37.08 with low 
friction brushes. These figures were based on an 
8-hour day, 300 days per year, with a power cost of 
1j cents per kilowatt hour. There is little excuse for 
high friction brushes unless abrasive action is necessary. 
It is better to have a brush with too little abrasive 
action and stone the commutator occasionally than to 
have a brush with too much abrasive action. The 
saving in friction loss will pay for the stones used many 
times over. The total commutator wear will be less 
and the reduced heating will permit a higher load on 
the machines. 

EFFECTS OF Too Нісн anb Too Low Contract Drop. 

Too high contact drop in brushes will produce under- 
commutation with some commutator heating and a 
small amount of sparking, but these effects are seldom 
sufficient to cause serious trouble except on low voltage 
equipment, such as plating generators. 

Too low contact drop thas more serious effects as 
it permits over-commutation causing heavy short 
circuit currents in the coils undergoing commutation, or 
in other words, in each armature coil as the commutator 
bar connected to it passes under a brush. This causes 
both commutator and armature heating, severe spark- 
ing with all its attendant evils and in severe cases 
glowing and pitting of the faces of the brush. 

The grade of brush installed on a new machine may 
be the best when the machine is new, but as bearings, 
brush-holders and commutator become worn, causing 
respectively variation in air gaps, setting and spacing 
of brushes, and an increase in the number of bars 
spanned by a brush, it may be necessary to change to 
one with higher contact drop. Usually the motor and 
generator manufacturer takes all these conditions into 
account when selecting the brushes for a machine. 

All of the brush manufacturers maintain a highly 
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skilled staff of engineers who! are glad to assist in the 
selection of the proper brushes for equipment. Their 
services are free and their experience should be drawn 
upon by any industrial plant man who carries the 
responsibility of selection of brushes and their satis- 
factory operation. 


DEVELOPMENT OF PUBLIC ELECTRICAL 
SUPPLY IN GREAT BRITAIN. 


By С. Н. Worpineuam, C.B.E., A.K.C., Ere. 


(Concluded from page 170.) 

All the areas so far delimited by the Commissioners 
have been large ones, but it docs not follow that the 
schemes for dealing with the complete area necessarily 
provide for the supply of energy to every part of the 
area, still less does it follow that the supply will 
necessarily be given from a single capital station, or 
even from a few such stations. While the Com- 
missioners undoubtedly are strongly impressed with 
the advantages of concentration of plant and trans- 
mission over long distances, they are by no means tied 
to this idea, and they are quite open to conviction 
that other means in certain cases may be desirable, In 
a number of areas there are portions or individual 
towns which are so isolated that, суеп though the cost 
of generation is considerably higher than in a capital 
station, it is cheaper to employ a local station than 
to transmit the cheaply produced energy over long 
distances, and in such cases the isolated town or area 
would be allowed to have its own relatively smail 
station, 

^?robably the chief reason underlying the policy of 
the Commissioners in delimiting such large areas is 
the decentralisation of the work of supervision with 
which they are charged. All extensions within the 
area have first to be considered by the joint electricity 
authority or other body set up for that area, and after 
scrutiny by that body they are passed on to the Com- 
missioners. If a large number of relatively small areas 
were delimited, the whole preliminary work, as well as 
the final decision, would fall upon the Commissioners 
and would probably completely overwhelm) them. 

I have said that the controlling body set up in an 
area may take the form either of a joint electricity 
authority or of an advisory committee. The former 
is undoubtedly that contemplated by the Acts and 
favoured by the Commissioners, An authority of this 
kind is given very extensive powers and is enabled to 
acquire existing generating stations and transmission 
lines, as well as to erect new stations and provide new 
mains, Such an authority would produce the whole 
of the energy required and retail it in bulk to the 
authorised distributors operating in the area. 

No doubt this concentration of control over the whole 
means of production in the one authority would enable 
the greatest economy of capital expenditure to be 
realised and the most efficient operation of the 
generating plant and transmission mains to be secured, 
but the capital expenditure necessary to acquire the 
stations and mains is so extremely heavy that both local 
authorities and companies have hesitated to commit 
themselves to raising the capital. 

Another deterrent to the setting up of these joint 
authorities is the fact that they have no powers to 
compel any of the owners of stations or mains to part 
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with them, and in the absence of such compulsory 
powers the difficulties of effecting the necessary agree- 
ments are very great. 

As a result of these adverse influences it has been 
proposed and approved to set up so-called ‘‘ advisory 
committees." These committees will not ordinarily 
acquire either generating stations or transmission 
mains, but, subject to the consent of the various under- 
takers, they will control all the extensions and modifica- 
tions to generating stations and transmission mains in 
their area and will do a good deal of the work that a 
joint authority would carry out, but their work can only 


-proceed by consent, and they cannot in any case exercise 


such effectual control 
authority. 

The position of the power companies under this new 
regime is a somewhat uncertain and difficult one. In 
point of fact they already have many of the powers that 
a joint authority would have, and it ought to be possible 
for them to fill a very useful place in the various 
schemes. On the other hand, the argument is advanced, 
and in many instances strongly pressed, that, inasmuch 
as they have been given twenty years in which to show 
what they can do, and in that time they have done so 
little, they ought not to be relied upon for the future, 
and that, in preference, the large municipalities should 
be entrusted with the provision of the works required to 
give effect to tne new proposals. There is much to be 
said in favour of this view, because undoubtedly many 
municipalities have shown much enterprise and initiative 
within their own sphere and with the credit of the rates 
behind them can, and presumably always will be able 
to, raise capital on more favourable terms than com- 
panies can. The matter is one cf strong controversy at 
the present moment, and I do not wish to enter into a 
detailed discussion of the matter here, but a grear deal 
must inevitably turn upon whether the parties are really 
in earnest in their professions; at the several inquiries, 
both companies and municipalities are prepared to enter 
into very heavy capital commitments, but whether, when 
the schemes are approved, either the one or the other 
will be eager to find the money required to carry them 
out remains to be seen. 

Whatever the precise extent of the development 
during the next decade, there can be little doubt that 
there will be a number of capital stations established 
either as entirely new ones or as the development of 
existing efficient stations, and many authorities now 
generating their energy on a small scale will cease to 
do so and will take supplies in bulk. | Economy is 
certain to be effected by this course in many instances, 
and a number of districts will be enabled to have the 
advantages of an electricity supply which otherwise 
it would have had to pay a prohibitive price for or to go 
without, 

It must not, however, be assumed that in every case 
the bulk supply will be cheapest. It must be borne in 
mind that the real matter of importance is the cost of 
the unit delivered to the consumer. It may be assumed 
that the cost of distribution within the local area will 
be practically the same whatever the source of the 
energy distributed, and in most cases the cost of this 
distribution will mean a substantial sum per unit for 
distribution alone which must be added to the cost of 
energy delivered in bulk or generated locally. 

The price of the energy to the distributing authority 
is made up of the cost of generation per unit sent out 


as would a joint electricity 
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from the capital station and of the cost of the trans- 
mission from that capital station to the area in which 
the energy is distributed. It is of no use to have cheap 
generation if the transmission costs are so heavy as to 
make the cost of the unit delivered to the distributor 
higher than the cost of local generation. In a number 
ot instances a bulk supply, when the transmission costs 
are taken into account, will actually be more costly 
than a supply generated locally with small, expensive 
and relatively inefficient plant, and, in spite of these 
drawbacks, the latter is then to be preferred to the 
taking of a bulk supply. In such cases it is inevitable 
that the cost to the consumer should be high, and it 
must be recognised that there are parts of the country 
in which, while an abundant supply may be given, it 
cannot be a cheap supply. n 

When a bulk supply is available the question often 
arises as to whether the distribution should be under- 
taken by the local authority or whether the bulk sup- 
phers should carry out the distribution as well as 
furnish the energy. While possibly some economy of 
staff may be effected by allowing a larger body to 
deal with the distribution, there are very strong 
reasons in favour of the local authority undertaking 
this portion of the work. Intimate local knowledge 
of the consumers :n ithe area and of local requirements 
is important. Again, there are advantages in the 
centrol of the opening of the streets being retained 
ia the local authority's hands, but to my mind the 
strongest reason is in connection with the extension 
of ithe mains in various parts of the area. An outside 
body will only be disposed to lay mains in those por- 
tions of the district which are certain to pay and vield 
the greatest revenue, whereas a local authority, while 
taking these matters fully into consideration, will also 


-be swayed by а desire to improve the amenities of the 


district and to give the benefits of the electrical supply 
to the greatest number of its ratepayers. For this 
reason I think, as a general rule, the distribution is 
best committed to individual local authorities. 

Underlying the foregoing sketch of the lines on 
which the supply industry is likely to develop in the 
immediate future is, of course, the assumption that 
the present means of generation will persist. It is 
quite conceivable, however, that they may be radically 
altered. Three-phase alternating current necessarily 
involves many difficulties and complications, and there 
are those who see great possibilities in the simpler 
and, at all events temporarily, discredited single-phase 
alternating cutrent, and others again who would not 
exclude extra high pressure direct current. 

Again, good as it is, the steam turbine is far from 
being the most efficient prime mover, and it is possible 
that internal combustion engines of large size may be 
so cheapened in first cost as to compete with steam 
plant, or gas turbines even may be evolved which would 
be practicable for use in capital stations. 

Were any such radical alteration in prime mover to 
be effected, the whole aspect of the problem would be 
profoundly modified. There would no longer be any 
need to place the generating station near a copious 
supply of condensing water, and one of the principal 
arguments for concentration in large stations would 
have vanished. There is na time to enter into a con- 
sideration of the nature of the modifications involved, 
and it would be largely futile to do so without knowing 
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precisely what modifications in practice were to be 
introduced. This general observation, however, may 
be made that the possibility of radical changes in 
practice ought not (to interfere with the immediate 
taking in hand of the improvement of the supply with 
the tried means which we have at present. All pro- 
gress must necessarily be a process of evolution, and 
we can do no more than advance by steps of such 
magnitude as are within our grasp over ground which 
is within sight. 

EFFICIENCY OF ARTIFICIAL 

ILLUMINANTS. 


PHE 


A paper read recently by Gerhardt before the 
Association of Architects and Engineers in Berlin cails 
attention to the remarkable developments effected in 
illuminating engineering during the past generation or 
so. The progress is the more remarkable when one 
considers the thousands of years required to bring 
the art of artificial illumination up to the standard 
which satisfied our erandparents, but which was even 
then lamentably insufficient according to present-day 
standards. A salutary check is, however, placed upon 
our self-satisfaction by the figures in the accompanying 


table, which show the extraordinarily low absolute 
efficiency of even the best modern illuminants :— 
Candle-power Absolute 
Source of light. hours per efficiency 
Ib. of coal. рег сеп: 
Ideal T 13 2. 240,000 100.0 
Vertical incandescent gas ... 65 0.027 
Inverted incandescent gas... 83 0.034 
Carbon filament lamp _... 93 0.039 
Metal filament lamp 265 0.109 
DG. аге lamps e ce 315 0.13 
Gasfilled lamp ду: 547 ©.25 
Mercury vapour lamp ... 637 0.27 
Flame arc lamp ... Дд 772 0.33 
Quartz lamp ee 1,180 0.5 
Glow discharge lam #7 25 0.01 
Neon lamp ... 590) 0.25 


Theoretically the energy contained by one pound of 
coal should be capable of yielding about 240,0co candle- 
power hours of lighting. This result cannot, of course, 
ever be attained in practice, because starting from coal 
we have first to convert this to gas or electricity, 
and then to produce light by raising refractory 
materials to incandescence. Due to the losses, mainly 
inevitable, in the conversion of heat to mechanical 
energy by the steam-engine cycle, only about 8 per 
cent. of the thermal value of the coal is realised in 
the electrical energy delivered. from the average small 
or medium sized central station. In large stations 
better results are obtained, but nothing can alter the 
fact that gas is fundamentally in a more favourable 
position in that it is produced from coal by a relatively 
cheap process of distillation, the residues and by- 
products (coke, tar, etc.) all having a market value. 

Whether the energy for producing light by in- 
candescence is in the form of gas or electricity, most 
of the heat developed is radiated as invisible rays. 
Only a small fraction of the total radiation is visible— 
1.e., in the form of light—and this is a serious cause 
of inefficiency which is inseparable from any method 
of producing light by incandescence. In this respect 
the production. of cold light by phosphorescence, etc., 


is at a great advantage, but it is not yet possible to 
produce light by this means on a commercial scale. 
Though electricity is necessarily more costly than 
gas as a source of heat derived primarily from coal, 
it is considerably more efficient than gas as regards 


final results, because the losses between electricity and 


light are very much less than between gas and light. 
It is for this reason that electric filament lamps have 
anything from three to ten times the absolute efliciency 
of incandescent gas lamps (see table above). 

We are still a long way below the ideal source of 
light, the efficiency of which would be about 64 c.p. 
per watt, but steady progress is being made towards 
this goal, and in the meantime the economic advan- 
tages of electric light are being realised ever more 
widely. These advantages are even greater than might 
at first sight appear to be the case, because the 
efficiency in application of any luminous source can 
be greatly increased by the use of suitable reflectors, 
and electric lamps are, of course, easily applied to the 
theoretically correct form of reflector, whereas a gas 
flame must be used with a fitting of such form and 
location that the heat from the flame does not rapidly 
destroy the fitting. For this reason, scientific illumina- 
tion as understood and practised by electrical engineers 
is virtually non-existent in the field of gas lighting. 


THE JOURNALIST AND ARCHITECTURE. 


At meetings of the Circle of Scientific, Technical 
and Trade Journalists interesting discussions are fre- 
quent, but the gathering addressed by Prof. Beresford 
Pite on March 20 was.a particularly successful one. 

Professor Pite gave a most fascinating account of 
the way in which the history of a country is engraved 
in its architecture, so that the eminently successful 
architect is one who is able to express the spirit of 
his own time. People often refer to the '' grandeur 
that was Rome," and compare modern buildings with 
those of past ages. But to-day a building suited for a 
free community must differ from the dominating 
masses of stone expressive of Roman Imperialism. 

The lecturer contended that. the message conveyed 
by fine buildings and their mysterious and elevating 
effeot on the mind cannot be readily expressed by 
mere verbal description. But it is most useful for 
journalists to gain some insight into the circumstances 
determining the trend of architecture, and to realise 
something of the principles by which architects are 
guided. A very happy definition of the artist as one 
who found a joy in his work was given by Mr. Herbert 
Wills, and endorsed by the lecturer, who pointed out 
that the humblest worker could be an artist in this 
sense. 

It was announced that the next meeting would be 
held on May 1, when an address on “The Press and 
Industry " would be given by Mr. G. J. Wardle (late 
Parliamentary Secretary to the Ministry of Labour). 


Two new circulars from the E.D.A. deal respectively with the 
cond/tions of electric driving as extracted from a lecture de- 
livered by Mr. Crowley before the Society of Arts and with the 
effect of the electric light on eyesight. The latter will appeal 
directly to all contractors and eleotricity supply engineers, and 
help them to meet the challenge that the electric light bas an 
injurious effect. Both pamphlets should most certainly be 
obtained by all interested readers. 


APRIL 6, 1923 


STANLEY 


The largest Manufacturers of 
SURVEYING & DRAWING INSTRUMENTS 
in the World. 


Contractors to H.M 
; Government ; 


TRADE MARK. 


L 7 Catalogue sent post 
: free on application 


Quality Unsurpassed. 
W. F. STANLEY & CO., LTD., 


Head Office—Show Room: 
286, High Holborn, London, W.C.1. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


| MERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
IBLACK LEAD, PUMICE, CRCCUS, TRIPOLI, 
ROUGE, &c. 


Oakey’s “Flexible Туей” Emery Cloth. 


or Engineers, Sewing Machine, Lock and Scale M: kers, and all purposes where 
| еа: STRENGTH, DURABILITY and PERFECT FLEXIBILI Y arerequired. 


| FLINT & GARNET PAPER IN ROLLS. 
L| yards long,by 18 in., 20 in., 24 in., 30 in., 36 in., 40 in,, 42 in, & 43 in, wide. 


“WELLINGTON” EMERY WHEELS. 


i Sree aT TATA m RAT ИЗ 
/ELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE, 


ELECTRICITY _ 


H 
M 
M 


-rm 


| GIMBO_DER TUNING STAND 
2 tet applied for) 


ZO--2040-U0 


m4d»z-z 


DUE TO CONDENSER ACTION, 
AND SECURE PERFECT TONE 
RECEPTION BY USING 


‹‹ 3 HONEYCOMB COILS 
(GIMBAL MOUNTED) 
with Gimbolder Tuning Stands 


Write for Leaflets Z30. 


Glasgow [GRANIC Birmingham 
Mar.chester Newzastle 
Bradford ELEC ge Cardiff 


147,QueenVictoria St., LONDON 
Works: Elstow Road, BEDFORD 


Exide 


The Long Life Battery. 


The Principal Wireless Manufacturers standardise Exide Batteries with their 
valve reseiving sets. 
users of inferior batteries. 


They know what disappointment can be experienced by 


Exide Batteries are used all over the world, in Submarines, on Motor Cars, 
Aeroplanes, and for all wireless purposes. 
periods, do not froth, and give longest life. 


They retain their charge for long 


6 v. 40 amp. hour Exide Paitery. 


Ask for 
Leaflets 
4027 and 
4030. 


“C 


CLIFTON JUNCTION, 
Nr. MANCHESTER. 


They are used by the British Broad- 
casting Company for Transmission. 


INSISI T ON AN EXIDE FORM YOUR SET. 


Obtainable from Wireless Dealers and Exide Service Agents 


throughout the country. If in any difficulty write us. 
ELECTRICAL STORAGE 


lori COMPANY LIMITED. 


219-229 SHAFTESBURY AV., 58, DALE END, 
W.C.2. BIRMINGHAM. 


178 ELECTRICITY. 


BY INSTALLING 


HIGH EFFICIENCY: 
LONG LIFE 
EASY TO MAINTAIN. 


Hart Batteries have distinct advantages over all 

other makes. The superiority of Hart Cells 

15 responsible for their extensive use in 

central Stations, Private Installa- 

tions and general purposes 
of all kinds 


BRANCH OFFICES AT— 


ОООО ТООЦ 


SUNSHINE For efficient service 


ELECTRIC CLEANER 


pmt o 111111 


£12 12s. 
OR COMPLETE WITH In the home Sunshine is unequalled. It cleans 
ALL ATTACHMENTS, thoroughly— right up to skirting-board and in 
awkward corners, It cannot do any damage 
£15 15s. to even the most delicate carpets or rugs. 


SUNSHINE 
ELECTRIC CLEANER 


Quite apart from the fact that Sunshine is 
the efficient cleaner, its price appeals to the 
public—and the terms will appeal to you. 


Write to-day for further 
details and particulars of 
equitable hire purchase terms: 


118. 120, CHARING CROSS ROAD 
LONDON =>) г: С 


Telephone == 5 - = + - Gerrard 7766 (6 Lines). 
Telegrams > = > > -  Secabilis, Westcent, London. 


"ili LM EAE ИШШШШШШЇШШИШ? 


антиш!!! 


= 


ADOPT THE BEST PRACTICE ——— > 


HART BATTERIES 


HART ACCUMULATOR cO., Ep 
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BELFAST .. .. ~ 4I, Chichester Street. MANCHESTER  .. 4, Victoria Bridge. 
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LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 
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Electric Laundress 


A wonderful labour-saver, 
unequalled for efficiency and 
reliability. Silent and vibra- 
tionles, the ABC is the 
most profitable line you can 
handle to-day. 


ABC Super-Electric Washer 
and Wringer, Model 62E. 
With wood wringer, locking 
in any position. Doubly 
efficient in operation, Price 
£45. 


Other models from 
£29 15;. 
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TO OUR READERS. 


ELEOTRIOITY is published every Friday and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. Jt hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 


and Abroad. . > Ase. 
New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted onapplication. Subscription : 13s.a year, 6s. 6d. half year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 
Questions to which an answer is required must be accompanied by a 134. 
stamp for reply. When considered of sufficient interest, the answer will pro- 


bably appear in the paper. 
all remittances payable to the Publishers, S. IUENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 

The nation as a whole should be duly grateful to 
Sir A, Mond for his clear and fearless exposure of the 
fallacies underlying the doctrine o! 
Socialism as expounded in the House 
of Commons by Mr. Philip Snowden. 
Not content with the glaring example 
of Russia before them, the Labour Party extremists 
have now laid their cards on the table and the country 
knows what to expect in the event of a Labour Govern- 
ment coming into power. That moth-eaten theory of a 
non-capitalistic State has been exploded time after time, 
both by precept and practice, yet its devotees still main- 
tain their misguided campaign which aims at the ex- 
tinction of all capital and the nationalisation of every- 
thing. There is no necessity to go over the ground 
again; most readers will already have digested Sir 
Alfred Mond's speech, and will appreciate the fallacies 
which it so skilfully exposed. There was, however, 
one passage in it which supports a theory I have held 
lor some time past, viz., that industrial and business 
organisations have their limiting dimensions from the 
standpoint of economics, organisation, and manage- 
ment. 


Socialistic 
Fallacies. 


Of late years the tendency in many trades, and more 
particularly in the electrical industry, has been for 
groups of firms to combine and pool their interests, 
the idea being that such combinations tend to eliminate 
much wasteful competition, make for better trading 
conditions, assist in rendering each group self-support- 
ing, facilitate the bulk purchase of raw materials, and 
eenerally reduce overhead expenses. In a measure 
some of these desiderata are achieved by well-considered 
amalgamations of similar or associated interests, but 
there is undoubtedly a limit to the economic size of 
such organisations, and also to the classes of undertak- 
ing which can be thus effectively grouped. For 
example, I know of one or two large combinations of 
this character in which the separate works are not 
yet fully aware of the full range of products of their 
associated partners in enterprise, and, as a result, 
"ases have occurred of tenders being invited from inde- 
pendent sources fer goods which were actually manu- 
factured and could have been supplied just as cheaply, 
if not more so, by another member of the same group 
issuing the inquiry. 


Touching on this subject, Sir A. Mond, who has 
had considerable experience of grouping in the chemical 
trades, instanced the case of an American trust which, 
when dissolved under Mr. Roosevelt’s administration, 
made moire money in the aggregate through the inde- 
pendent trading: of the component undertakings in com- 
petition опе with the other than when united as a 
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trust, simply because in its former state of combination 
it had outgrown proper economic management, and 
become so large that the company resembled a Govern- 
ment Department, so complicated and so full of red 
tape that paralysis set in. Signs are not wanting that 
a similar fate may overtake one or two of ‘the larger 
and more unwieldy groups in this country if a limit 
is not set to their amalgamations and absorptions ol 
smaller competitors. The elimination of wasteful and 
cut-throat competition is one thing, but the creation 
of a virtual monopoly is another, and by no means 
healthy state of affairs for any industry. Sane and 
healthy competition makes for sure progress, affording 
just that necessary stimulus to prevent an industry be- 
coming moribund, 
There has been much ado in the daily Press during 
the past weeks over the allegea misdeeds of those 
hundreds of wireless amateurs who 
Broadcasting. are said to be enjoying the entertain- 
ments provided by the British Broad- 
casting Company free of charge, since they contribute 
nothing to the coffers of ‘that concern through the 
medium of royalties on home-made sets for broadcast 
reception. The B.B.C. is stated to be at its wit’s end 
to discover a remedy for this anomalous state of affairs 
and to secure an equitable share of support from those 
whose licences entitle them to use sets of their own 
construction and which do not bear the seal of approval 
of the Postmaster-General. Various remedies, all more 
or less impracticable, have been suggested, but so far I 
cannot recall having seen any reference to what would 
appear the very obVious way out of the difficulty. 


At present holders of broadcast licences contribute 
their quota on the various approved sets they purchase 
and use for the reception of the. B. B. C. entertainments, 
the appropriate royalty being paid by the manufacturer 
on each set sold, and incorporated in the price paid 
by the licensee. Holders of ‘* experimental "" licences, 
on the other hand, only contribute the very nominal 
licence fee of ten shillings, a portion of which is paid 
over by the P.M.G. in aid of B.B.C. revenue. Now 
the vital factor of every receiving set is the thermionic 
valve or valves, without which all apparatus would be 
useless except for ‘‘ close up " reception. Why not, 
therefore, impose an appropriate royalty, payable to 
the B.B.C., on every valve sold, whether for use in 
experimental or approved sets? The “` experi- 
mentalist ’’ would then be on an equal footing with the 
genuine holder of a broadcast licence, and, moreover. 
both would pay proportionately to the amplifying power 
of their sets. 


Tie suggestion could be amplified, if need be, by 
the inclusion of smaller royalties on both head tele- 
phones and loud speakers, both of which already con- 
tribute their quota in connection with ‘‘ approved ”’ 
sets. The scheme, however, has this advantage, that 
neither valves, head phones, nor loud speakers can be 
readily constructed by the average amateur, being by 
their complex nature rather beyond his capabilities. Tt 
is these accessories which ninety per cent. or more of 
listeners-in in either category are forced to buy, and, 
given an equitable royalty arrangement they would 
automatically contribute their quota to the cost of the 
broadcasting entertainments. The appropriate tax 
could be collected at the source by the manufacturer 
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of all three components, wno would шаке his returns 
to tne B.B.C. ar appropriate intervals. Any imagined 
ашїсиНу arising Guy, ої valve breakages or replace- 
ments could be readily overcome by making it mcum- 
bent on the purchaser ol a replacement to bring his 
defective vaive to the dealer as a certificate of payment 
of royalty. The scheme would appear as simple of 
application and as equitable as the direct petrol tax 
lor motor vehicles, which ali the motoring organisa- 
tions are endeavouring to restore in place of tne un- 
popular and highly inequitable horse-power tax. 


Electricity consumers at Torquay are on the horns of 
a dilemma. Their last quarter's accounts for energy 
consumed were double and in some 


'Those 


cases treble the amounts of the cor- 
Dilatory responding quarter of last year. Con- 
Meters. sequently certain tradesmen in the 


town who are fairly large consumers 
of electricity have withheld payment of their accounts 
pending an investigation into the cause of the Increases. 
Recently they received notices from the Borough Trea- 
surer informing them that unless they paid their 
accounts forthwith the supply of current would be cut 
off. According to a statement from the Electricity 
Department the trouble is due to certain old meters 
being sluggish in their action, as a result of which 
consumers received more current than the amount re- 
corded against them by meter. If such be indeed the 
case; the Electricity Department would appear to have 
no case against the recalcitrant consumers since it pro- 
vides the meters and is responsible for their commercial 
accuracy. The most graceful way out of the impasse 
would be for the department to cry quits on the actual 
neter readings, and see that the slow meters are re- 
placed before next quarter's accounts come due. 
About a fortnight ago, when Mr. Snowden’s social- 
istic motion was first before the House of Commons, I 
saw in a widelv circulated evening 
A paper a letter over the initials A. A. B. 


Sweeping from which I make the following 
Assertion. abstract :— 
‘“ In normal times Mr. Snowden's motion would have been 


drowned in laughter. But to-day there are hundreds of thou- 
sands kept out of employment by the trade unionist scale of 
wages, and even the middle classes (always excepting the shop- 
keepers) are cross and hungry, and wondering whether, as their 
condition could not be worse. any change could make it better ?° 


dm 


That is a fairly frank statement, and | am wondering 
if any staunch trade unionist has replied to it in any 
way. The accusation certainly. cannot apply to the en- 
gineering trade. -Goodness knows skilled engineers 
are not drawing the wages paid to scavengers in Poplar 
and many other towns, while miners also are suffering 
from a big handicap. Perhaps A. A. B. really refers 
to the shocking inequalities of wages in different trades. 
If so, I can admit he may have a certain amount. of 
basis for his statement. For instance, in two trades 
with which I am acquainted, the high wages at a rate 
much in excess of the cost of living ratio are causing 
work to be driven from Eondon to the country, and 
even to Germany. АП who have orders to give out or 
enterprise to develope are holding things up and hving 
in а sense from hand to mouth. Such a policy does 
certainly tend to maintain unemployment, but the con- 
trolling unions seem quite delighted over it 
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PYROMETERS AND DISTANCE 
THERMOMETERS. 

For the measurement of high temperatures (above 
боо deg. C.) Siemens Bros. and Co., Ltd. (Woolwich, 
5.18.18), have desiencd an optical pyrometer which 
works on the principle that the heated object of which 
the temperature is to be measured is observed through a 
telescope, and its brightness compared with that of a 
standard electric lamp. fitted inside the telescope. As 
the temperature of the lamp varies with the current, 
which. can be most accurately measured on the 
ammeter provided, it follows that as the scale 15 
calibrated in deg. C. instead of amperes the tempera- 
ture can be obtained at a glance. The entire apparatus, 
with accessories, is shown in Fig. 1, while Fig 2 shows 
the image of the lamp filament superimposed on the 
heated hody as seen through the telescope. The 
brightness of the lamp is controlled by two adjustable 
resistances mounted on the telescope, and Fig 3 shows 
the adjustment correctly made so that the brightness 
both of the filament and the het body are the same. 
If the current is further increased, the filament will 
again appear bright on a comparatively dull back- 
ground. Full details of this pyrometer and its uses 
may be obtained from Messrs. Siemens, who also have 
available. literature descriptive of their electrical dis- 
tance thermometers for cold storage chambers in ships 
and for measuring temperatures from minus 200 deg. C. 
up to 500 deg. C. 
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FIG. 2. FIG. 3. 
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SOME TRAIN LIGHTING SYSTEMS.* 


By Cvnir T. Cocks. 


(Continued from page 160.) 

The friction gear comprises two hardwood blocks 
which ride on a grooved ring against the tension of two 
spring plungers. 

The friction is sufficiently positive in its action to 
move the rocking arm round to the stops. 

As the speed of rotation increases and the rocking 
arm is automatically looked by contacts being in mesh, 
the friction blocks fly out by centrifugal force, thereby 
minimising wear and friction losses, as the required 
friction is only necessary to affect a throw-over of the 
rocking arm in the event of a change in the direction 
of train movement. 

Fig. 3 illustrates the three positions of the switch- 
board contacts on the Gill type dynamo. As previously 
explained, the centrifugal force exerted on the governor 
gear at the end of the armature shaft causes the rocking 
arm to move forward towards the five contacts. It 
will be seen that before the contact comb A makes con- 
tact with contact 5, 1t acts as a medium in. joining up 
contacts т, 2, запа 4. 

This closes the field circuit of the machine, which 
then becomes separately excited from the battery, the 
current flowing as shown in Fig. 3.(a). On the rock- 
ing arm moving further forward, contact s comes into 
circuit, joining up the armature circuit with that of 
the battery, so that from this moment the machine 1s 
sell-excited, and at the same time commences to 
charge, see Fig. 3 (c). 

Immediately after contact 5 has been joined into cir- 
cuit a mechanically operated fngcr or short-circuiting 
lever opens up the resistance in circuit with the lamps, 
so that as the battery receives its charge, and its 
vo'tage correspondingly rises, the increased pressure 
is prevented from reaching the lamp circuit. 


` Abstracted from the Z'zassactions of the South 
Institute of Electrical Engineers. 


(a) 


African 


OPEN CiRCUIT. 
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Having thus described the Gill machine, reference 
will now be made to what is known as the “Liliput ” 
machine. The mechanically operated switch used in 
the “Gill” type of machine is, in the author's opinion, 
as near perfection as a mechanical contrivance can be. 
Yet an apparent weakness exists, that is, the possibility 
of the machine cutting into the battery before the 
generated pressure is sufficient to overcome the battery 
pressure, causing, at least, a momentary “kick” or 
heavy discharge from the battery. Although in actual 
practice this has seldom occurred, the possibility still 
exists. 

The eliminating of this possibility is the predominant 
feature of the Liliput machine. 

The Liliput machine, unlike its predecessor, is self- 
exciting, and calls for no special design in gear for the 
purpose of controlling the making and breaking of the 
field circuit. The cutting in and out operations are 
electrically controlled, and the initial current ‘to the cells 
on commencement of charge is rendered constant, and 


as near zero as possible. In the Gill machine it 
will be remembered that the “cut-in” depended 
entircly on the centrifugal force due to r.p.m. of 


dynamo. It will be seen, then, that should the Gill 
machine fail electrically, the *cut-in " switch would still 
operate, with disastrous results to both cells and the 
various contacts. 

The Liliput equipment being electrically controlled, 
it is solely dependent on the brush voltage of the 
machine, so that, in the event of a failure occurring, 
the "cut-in" switch would fail to operate, thereby 
automatically protecting the whole installation. 


“ 


Auto Cur-n SWITCH. 

This switch (shown in the lower left-hand corner of 
Fig. 2) is of standard design for all sizes of Liliput 
machines, and is designed to operate as follows: When 
the dynamo voltage rises to the correct value for 
charging, the shunt coil lifts the armature which closes 
the main circuit to the cells and energises the series 
coil, which in turn holds the switch contacts firmly 


(b) (2) 


CLOSED CIRCUIT. 
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together against train vibration. Both shunt and series 
fields are now compounding. When the machine slows 
down, however, the current in the series coil diminishes, 
while the shunt current remains fairly constant, until 
eventually the battery sends a reverse current through 
the series winding, throwing the armature "off" and 
cutting the dynamo out of circuit. 
(To be continued.) 


Questions and Answers by Practical Men. 


RULES. 


QuzsTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ‘‘ Answers to Correspon- 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies tn this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. 7 he 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the raut of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them оп a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ““ nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into wth regard to successful replies, The Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sia competitors who win the first or second prize the most times during the nezt twelve 
months. 

The words “ Questions and Answers" or “Q 


»” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Question NO. 157. 

Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve ?—‘‘ WiRELESS."' 

Question No, 158. 

I have to repair a number of accumulators. My 
difficulty is that I do not know how to connect the 
bridge pieces, that is, the bars which are connected 
across the top of each set of plates. I understand 
that these are ‘‘burnt’’ on. How is this done?— 
'* ACCUMULATOR.” 

(Replies to Questions 157 and 158 must be received 
not later than April 28, 1923.) 


Answers to Questions. 
Question No, 152. 

Are the following details sufficient to enable me to 
calculate the draw4bar pull of an electric battery 
tractor :—5 b.h.p., 88 volts, 50 amps., 1,250 .r.p.m., 
gear ratio 10—1i, road wheel 2 ft. in diameter? If so 
I shall appreciate the effort of any reader who will work 
it out for me.—“A. A. M." 


REPLIES TO QUESTION NO. 152. 

The first prize (105.) has been awarded to “ M. M." 
for the following reply :— 

The data given are not sufficient to calculate with 
certainty the maximum draw-bar pull of which the 
tractor is capable. To find this it would be necessary 
to have the motor's torque characteristic. Reason 
for this is that the torque of a series wound motor 
increases with the current up to a point and then falls 
off. The value of that point depends on the design of 
the motor. 5 

To find the draw-bar pull for the figures given, w 
must estimate the efficiency of the reduction gearing ; 


let us take this at 80 per cent. Available for work there 
will then be "ud 232 4 horse-power. 
100 «I 
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As the gear ratio is то: т the wheels will make 125 
revolutions per minute. Lineal speed will therefore 
| .2X22., 125 


x 
— 785.7 feet per minute. 
— 8.97 miles per hour. 
4 horse-power = 4 X 33,000 foot lb. minutes. 
= d.b. pl 
E 785-7 
= 168 lb. (approx.) 

If from the torque characteristic of the motor we find 
that at the maximum point the torque is 30 per cent. 
greater than when at normal full load conditions, 
available horse-power for work will then 


ECC NET 
73099 Т 2x5 


—52 


| 


draw-bar pull then = 32 х 168 


= олер? 

When at normal work with a draw-bar pull of 1681b., 
and on a road where the traction coefficient is 80 lb. 
per ton, the tractor will draw a gross weight of 2 tons 
at nearly 9 miles per hour. МАМЕ, 


The second prize (58.) has been awarded to “ W. С. 
White " for the following reply :— 
The actual draw-bar pull in the case cited will depend 
to some extent on the efficiency of the gearing. 
Assuming тоо per cent. efficiency :— 
5 B.H.P.= output of motor at shaft and is in- 
; dependent of the current and voltage. 


Speed of road wheel = = X 1,250) = 2725405 p.m. 


Radius of road wheel = 1 ft. 
The horse-power is given by the following expression:— 


np 2r 
33,000 
where WN = speed in r.p.m. of road wheel. 


T — torque in lbs. ft. 
— draw-bar pullxradius at which it acts. 


aud = Ри оаа = or: 
qup... FESSES SL 
aa N 2m X 125 
-. Draw-bar pull, assuming 100 per cent. efficiency, 
Е 21010; 


Actually the gearing will have a relatively low 
efficiency. Seventy per cent. is a common figure. 
On this assumption— 
P= 47 хутор: 
W. G. WHITE. 


A Valuable Book.— The report of the trade conditions of the 
U.S.A. in 1922 has just been issued by His  Majesty's 
Stationery Office, price 3s. gd. post free. In its 206 pages there 
is a very large amount of information of direct trade value to 
all who are associated with the electrical industry in this 
country, and we can quite anticipate that it will find among 
them a very large number of readers, 

Accumulators.—It is a pleasure to hear that the design and 
construction of the accumulators as turned out by British 
makers are now nearing perfection, and in this connection we 
offer our sincere congratulations to the Hart Accumulator Co. 
on some remarkable results of tests which they have carried 
out recently with batteries of the motor-car starting and light 
ing type. They will be pleased to forward details ор 
application. 
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TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 


COMPILED BY A SILVER MEDALLIST. 


(Continued froin page 166) 

Q. 6.—What is the formula used for measuring the 
insulation of a cable or of a condenser by means of the 
loss of charge test ? Two condensers of 2 microfarads 
and r microfarad capacity respectively are separately 
charged to ro volts and left insulated. It is found 
that the 2-microfarad condenser loses half its charge 
in то seconds, whilst the r-microfarad condenser loses 
half its charge in 5 seconds. What are the relative 
insulation resistances per microfarad of the two con- 
densers ? 

A,—Consider a condenser of capacity K charged to a 
potential difference of V volts, and therefore containing 


“а charge 0 = VK. Suppose the condenser is allowed 


to discharge through a very high resistance R which 
may be considered equivalent to its total insulation 
resistance. 

If q is the charge remaining in the condenser after 


1 secs. of discharge, the potential difference between the 
q 


K 
Moreover, the instantaneous discharge current c at 


plates will be v = 


time 4 will bec = = the minus sign being prefixed 


because g decreases as ¢ increases. 
7 
Ву Ohm's Law c = R 


ee i 
dt KR 


Integrating we have 


Hence 


[буй к= = + А...(т) where А is a constant. 


Now q = Q when і 
hence log Q — A. 
Substituting this value of A in (т) and transposing, 


o (the initial conditions), 


4 2 
we have KR ^ io 
@ dA = : OE (2) 
K log — 


Equation (2) is the formula required for measuring 
the insulation of a condenser or cable by means of the 
loss of charge test. 

In the case of a condenser the general procedure is 
to charge the plates to a certain potential difference 
V, say, then remove the charging source and keeping 
the condenser plates insulated: measure the potential 
difference v, say, between, them after a time ¢ seconds. 


The ratio of Ti equal to that of 3 because q = vK 
and Q — VK. 


* Consult also *Questions and Solutions in Telegraphy and 
Telephony," Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office. = 
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r Er (6 ‹ Р 
Hence, knowing the ratio б the total insulation 


resistance R of the condenser may be found by sub- 
stituting the various values in (2). 
Thus, for the 2-microfarad condenser, 4 : 


2 


IO secs. 
2, к= дү 


IO 


Hence, total insulation resistance — 
2 log 2 


megohms, 


and the insulation resistance per microfarad 


IO Е 10 IO 
= x K= ———х2 = EG) 

21og2 2log 2 log 2 
Similarly for the r-microfarad condenser, the total 


insulation resistance — | 2 2 megohms, and the insula- 
Og 
o 
tion resistance per microfarad 
5 5 
= x i = — us (4h 
log 2 log 2 


Hence, from (3) and (4) it follows that the insulation 
resistance per microfarad of the 2-microfarad condenser 
is twice that of the r-microfarad condenser. 


(To be continued.) 


CHARACTISTICS OF HIGH CANDLE-POWER GAS- 
BILEED | TUNGSIBENO- LAMPS. 


Interesting information concerning the electrical 
and optical characteristics of high candle-power gas- 
filled tungsten lamps is given by M. Pécheux in a recent 
issue of Revue Generale de l'Electricite. From investi- 
gations on roo c.p. argon-filled lamps and on 200, 400, 
600 and r,ooo c.p. nitrogen-filled lamps, the author 
concludes that the horizontal candle-power varies 
with Vm, where m varies from 1.73 to 3.45 (being 
generally higher in the lamps of higher candle-power). 
The principal cause of variations in m is the varying 
degree of purity of the tungsten employed. 

The use of opaline instead of clear glass bulbs has 
the effect of making the whole bulb appear uniformly 
bright to the naked eye, but when the lamp is viewed 
through dark glass the filament can be distinguished 
easily, showing that the diffusion is not really uniform. 
The actual effect of the opaline bulb appears to be a 
reduction of from r5 to 20 per cent. in the horizontal 
candle-power of the lamp and an increase of about r5 
per cent. in the power consumption per mean spherical 
candle-power. By way of compensation for this there 
is, of course, obtained a degree of diffusion which is 
sufficient for many purposes. 

There are interesting differences between the forms 
of the polar curve of candle-power distribution for low 
and high candle-power lamps respectively. This is due 
to the fact that the coiled filament sags somewhat 
between its support in the case of low candle-power lamps 
(the filament then being fine), with the result that the 
horizontal candle-power—4.e., the candle-power in the 
plane of the filament, perpendicular to the axis of the 
neck of the lamp—is relatively greater in low candle- 
power lamps than in high candle-power units where the 
filament remains practically ın the one plane. The 
candle-power below the horizontal is however relatively 
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greater, and nearly uniform in all directions below the 
horizontalin the case of higb candle-power lamps. 

The author finds that the spherical reduction factor, 
1.е., the ratio of the mean spherical candle-power to the 
mean horizontal candle-power, is about 0.98 in the case 
of lamps from 50 to 400 c.p. in clear or opaline bulbs and 
1.04 in the case of 600 and 1,000 c.p. lamps in clear bulbs. 

The resistance of the filament at the working tempera- 
ture is from 15 to 16 times its resistance at o?C. 

Useful formule for the consumption of these lamps 
in watts per bougie-decimale (Note—1 bougie-decimale = 
1.04 British candle-power) are as follows :— 


Gasfilled lamps with clear bulbs— 
Watts per mean 


spherical c.p. =0.42 + 3- e 


Gasfilled lamps with opaline bulbs— 


Watts per mean 


spherical c.p. — 0.62 4- 98 117 


Gurl 

In these formule C =the mean spherical candle-power 
of the lamp. Naturally, the numerical factors in these 
formule vary somewhat with the make of the lamp, 
but the results calculated from tnem agreed excellently 
with the experimental observations of the author, 


MOTOR-CONVERTERS. 
The two 2,500-kw. self-synchronising Peebles-la 
Cour motor-converters illustrated were built to the 
order of the Manchester Corpn. Electricity Dept. 
Each is desigred to operate directly off a three-phase 
5o-cycle supply at 6,400-6,500 volts оп the A.C. end, 
and to deliver at the D.C. end 5,700 amps. continuously 
at any pressure between доо and 440 volts. The fields 
are shunt wound and each converter deals automatically 
with an out-of-balance current on the D.C. side up to 
1,000 amps. In addition to the foregoing the order 
included the supply of a 1,500-kw. set of similar type 
and characteristics. 
The manufacturers, Bruce, Peebles and Co., 


Ltd. 


Two 
2,500-K.W. 
PEF BLES-LA 
COUR 
Мотов- 
CONIERTERS 
ON TEST 
BED, 


(Edinburgh), properly attach a great deal of import- 
ance to their works’ tests, and every machine is ex- 
haustively tested to ensure everything being «ntirely 
satisfactory before being finally finished off and pre- 
pared for despatch. 

Evidence accumulates as to the increasing use of 
the Peebles-la Cour motor-converter, and it may be of 
interest to our readers to learn that the firm have 
actually supplied to the above authority no fewer than 
69 motor-converters with an aggregate capacity 
of well over 53,000 kw., while they have recently been 
successful in securing a further order for the supply 
of two 2,500 kw. sets and a 500 kw. automatically con- 
trolled set, thus bringing the total number of converters 
supplied and on order to 72, and the aggregate capacity 
to over 58,000 kw. 


Various Items. 


A Handsome Calendar.—The calendar just issued by the 
Metropolitan Vickers Co., of Manchester, for the year ending 
March 31, 1924, is a really beautiful art photograph of Miss 
Mamie Watson, and will be keeniy appreciatel by any and 
every trade client who :s so fortunate as to receive a copy. 
It is an ornament to any office or reception room. 

Motor-ships Displacing Steamers.— According to the Motor 
Ship, orders were placed with British yards last month for nine 
motor-vessels, of 61,000 tons gross, or, if two 17,000-tom liners, 
of which final details are not yét completed, be included, the 
total amounts to 65.000 tons gross. This is larger than during 
any corresponding period within the past two or three years. 
Much auxiliary electrical machinery will also be required, 

Meetings.— The Wireless Section of the I.E.E. will meet in 
the Lecture Theatre of the Inst. on Wednesday, the rith inst., 
at 6 p.m, Subject: “The Application of a Revolving Magnetic 
Drum to Flectric Relays, Siphon Recorders and Radio Trans- 
mitting Keys” (experimental demonstration), by N. W. 
McLachlan. D.Sc. (Eng.) (Member).——The Junior Inst. of 
Engineers will meet at 39, Victoria St., S.W. 1, on Friday, the 
13th inst. Paper: * The Instrument Equipment of Aeroplanes,” 
by C. B. Clapham, B.Sc. (Member). Slides and exhibits. Also 
on the 2oth inst., Lecturette, “The Business of Engineering," 


' by Н. N. Munro (Meniber), and on the 27th inst, Lecturette, 


“Stock Control,” by J. Fearn (Member). All at 7.30 p.m.—— 
The Scottish Centre of the L E.E. will meet at the Rooms, 
207, Bath St., Glasgow, on Tuesday, the roth inst., at 7-30 p.m. 
A paper by the late Dr. Gisbert Kapp, on “The Improvement 
of Power Factor," will be read by Mr. R. B. Mitchell. "There 
will also be a meeting at the Technical Institute, Dundee. on 
Friday, the 27th inst., at 7.30 p.m. Paper, “The Drive of 
Power-station Auxiliaries,” by Messrs. Breach and Midgley. 


| 
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Reviews of Books, &c. 

[Books noticed in this column will be sent from ELEC: 

TRICITY Office to any part of the world, for the published 

price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.) 


(Ca Wee (e 


X-Ravs. By Kaye, O.B.E. Fourth 
edition. CL, 8vo, 320 pp, 126 illustrations. (Long- 


mans, 165. net.)—From its first issue in 1914, Dr. 
Kaye's book on this important subject has been looked 
on as a standard work which should be consulted, 
studied and thoroughly mastered by all who wish to 
become efficient in X-ray work. To maintain this 
reputation has been the author's aim in the editions 
which have followed since that date, and now! a fourth 
is with us. Needless to say, it has been most carefully 
revised, and Dr. Kaye has also been able to embody 
in it much of the substance of his recent lectures at 
the Royal Institution, the Royal Societv of Arts, and 
the Royal Society of Medicine, more particularly with 
reference to the applications of X-rays. 'The value of 
the book has been increased very materially thereby, 
and it is certain to find an ever-growing circle of 
readers. Particular value attaches to the clearness of 
the diagrams and illustrations, which are of the utmost 
importance in a work of this character. 


Tug “Raprp ” DECIMAL CALCULATOR AND UNIVERSAL 
ReCKONER. By J. Gall Inglis, F.R.S.E. Size 45 by 
3i. (Gall and Inglis; 15. 6d. net.)—This 15 a book of 
80,000 calculations, and is neither more nor less than 
a gigantic multiplication table, with every unit up to 
100 times 150; and the largest figure 504 times 1,050. 
Foreign money exchanges, percentages, and even petrol 
consumption miles per gallon can be easily found from 
this book; while the multiplication table in itself will 
save a lot of calculating in making «quare or cubic 
measures. Whether a decimal coinage comes into use 
Or not, every business man having calculations to make 
will find this book a help. 


THE ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK, 
1923 (41st edition). (Benn Brothers Ltd., 25s.)— 
Our old friend, the Blue Book, is waxing corpulent, 
So. much so that the title ** Handbook " is almost 
a misnomer; but that very growth in bulk is 
an important part of its value, because it is due 
to the growth of our industry and the corresponding 
increase in the space required to do it justice. Needless 
to say, no effort has been spared to maintain the repu- 
tation which the directory holds in the trade, while the 
statistical and handbook section has been enlarged by 
the addition of a chapter on the Post Office regulations 
regarding wireless broadcasting, as well as an abstract 
of the 1922 Electricity Supply Act and particulars about 
the new districts planned out by the Electricity Com- 
missioners. The book is a real "trade necessity." 


ELECTRICITY IN AGRICULTURE. By A. H. Allen. 
116 PP-, 35 figs. (Pitman, 2s. 6d.).— The author's aim 
is to indicate as thoroughly as possible in the space 
at command the various types of service which elec- 
tricity can render to the farmer ; the methods by which 
he can at once avail himself of those services; and the 
value of the farmer, as a desirable consumer, to the 
supply authority. Where a supply is not available hints 


completely. 


are given of the approximate cost and type of plant 
which is most suitable for installation in farms. Most 
enlightened opinion knows that electro-mechanical aids 
offer the only solution at the present time for bringing 
back our vast unfarmed areas to profitable cultivation, 
but for some reason progress here is appallingly slow, 
though abroad, particularly perhaps in Germany, by 
their adoption years ago land is more than twice as 
productive as in this country. In addition to the 
simple, well-written text and accompanying illustra- 
tions, there are four valuable tables dealing with h.p. 
required for various services, power consumption, cost 
of ploughing and consumption of electricity for the 
purpose. The “Primer” should prove a valuable 
educative proposition, and we wish it well. 


Tue Техт-воок ON WIRELESS TrELEGRAPHY, Vor. П. 
VALVES AND VaLvk Apparatus. Ву Rupert Stanley, 
B.A., LL.D., M.LE.E. (Longmans. 15s. net.)— 
From the mass of wireless literature at present being 
written and published, this book should be welcomed 
by amateur and professional alike. It is confined to 
the subject of valves and valve apparatus, which it 
describes not only clearly and concisely, but very 
The book in general will be fresh to 
those familiar with the subject, as information is given 
on Continental practice and covers wider ground than 
that usually touched upon by most amateurs. The 
addition, for instance, of details of many German 
valves makes fresh and interesting reading, and in ` 
spite of the similarity there must be between all 
diagrams of valve circuits, the writer has introduced 
small differences in many of his diagrams, which, 
although they are not of importance, give to the book 
a little distinction of its own. The uses of the valve, 
the various methods of valve coupling, are fully and ably 
described in a manner that shows the author to be fully 
conversant with his subject. The mathematical side 
of the problem is reduced to a minimum, and its 
value is due chiefly to the very practical way in which 
the information it contains is given. To the wireless 
amateur, who has covered the usual elementary 
ground, it is a store of valuable information, and 
will give him matter for experiment and test, and 
describes new circuits and conditions he will do well 
to investigate. The author is to be congratulated 
also on sticking closely to the subject of the book, 
and while the theory of the valve is described from 
the beginning, the usual elementary padding that one 
gets so tired of is omitted. The information given 
is of value from cover to cover, and the book is to 
be strongly recommended, for in buying it, you buy 
a book essentially practical on valves and valve 
apparatus, and not a book in which the first half is 
devoted to general electrical circuits, descriptions of 
magnetic flux, stones, ponds, ripples, etc. In other 
words, it is a good book on valves and their circuits. 


SS — 


E.D.A.—The report of the third annual general meeting of 
the British. Electrical Development Association affords pleasant 
reading to all who are interested in the steady progress of the 
electrical industry. It sets forth the objects of the Association, 
the terms of membership, and full details of the work which 
has been carried out, as well as of the policy which it is 
intended te pursue, and there is not the slightest doubt that 
it is having a very beneficial effect on the electrical trade 
generally. It only remains for it to be supported still more 
heartily by all the various firms associated with the different 
branches of the electrical profession. 
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units can be purchased seriatim if desired, and combined to 
Trade Notes, | give increased facilities in accordance with the purchaser’s 
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Gimbal Mounted Honeycomb Coils, 
secure perfect tone reception, 

A special lock for incandescent lamps has recently been 
placed on the market by the Francis fool and Engineering 
Co., Ltd., of тл, Overstone Road, Hammersmith, W.6, and 
they will be very pleased indeed ito send a sample lock on 
request by any regular trade reader, This is an offer which 
should be followed up. 

We have received from Mr. H. Rhodes, wholesale electrical 
factor, of Keswick, a copy of his net monthly price-list ot 
electrical fittings and accessories. This contains details of a 
large quantity of electrical supplies which will prove of direct 
interest to contractors, wholesalers, and, indeed, to all con- 
nected with the electrical trade, to whom he will be pleased 
to forward it on application. 

From А. Н. Hunt, Ltd, “Н. A. H.” Works, Tunstall Road, 
Croydon, Surrey, comes an illustrated list of wireless batteries 
end accessories, This firm markets the well-known Hellesen dry 
cells for all purposes, in addition to small voltmeters, ammeters 
and other convenient accessories for the wireless enthusiast. 

A special novelty in batteries for wireless broadcasting was 
exhibited at Stand No, 22 (Ideal Homes Exhibition) by Messrs. 
Pritchett and Gold and E.P.S. Company, Ltd. It is a special 
"Gravity Float" type of accumulator, which automatically 
indicates to the user the state of charge or discharge based on the 
alteration ın gravity of the electrolyte. Each battery embodies 
three “Gravity Floats °? of distinctive colours—white, blue and 
red—so calibrated as to sink successively as the density of the 
acid falls. For example, the white float will commence to 
sink when the cell is 50 per cent. discharged; the blue float, 
when the cell is 75 per cent. discharged, and the red at 
95 per cent. exhaustion. The user is thus furnished with an 
immediate and fairly accurate ampere hour indicator showing 
the approximate charge remaining in the battery at any time. 
The plate group of these batteries is of the well-known ''Bull- 
Dog ° type, with extra thick positive plates, and perforated 
ebonite separators, a construction making for hard wear and 
resistance to disintegration. 

Leaflets 66B and 71 respectively from Messrs. Gent and Co., 
Ltd., Faraday Works, Leicester, deal with their broadcasting 
accessories and complete receiving sets. For their head-dress 
'phones, \Messrs. Gent and Co. claim high efficiency, ease of 
adjustment and light weight. Other specialities are the 
"Driscol" high-frequency detachable itransformer, duolateral 
tuning coils, low-frequency inter-valve and telephone trans- 
formers, and Dub/lier combined leak and condenser, In 
"'Tangent" broadcast receiving sets, Messrs. Gent and Co 
offer a 2-valve receiver and (1) and (2) note magnifiers, all of 
approved design and arranged for convenient combination 
where loud speakers are to be used in conjunction. 

The London Electric Wire and Smiths, Ltd., have recently 
issued a new price list of their goods, including cables, flex, 
bell wires, telephone cords, armature and magnet wires, instru- 
ment wires, etc. It is a very well printed catalogue, and is 
neatly arranged in a special binding, which will permit of the 
additon of further pages as issued. It is, therefore, likely to 
be much appreciated by electrical engineers, installation con- 
tractors and others, to whom it will be sent on application, 
enclosing trade card. There is also an important section dealing 


This will help them to 


with the technical terms associated with wires and cables, 
which is likely to prove of much interest to electricians 
generally. 


The Sterling Telephone and Electric Co., Ltd., have just issued 


two new wireless publications, Nos. 347 and 348, describing 
their latest developments in broadcast receiving sets. For broad- 
cast licensees they now offer sets made upon the “unit” 


system, comprising tuner, detector and amplifier units. ‘These 


vertical and sloping type respectively, to suit all tastes. There 
are also listed Sterling radio headphones, handphones, and a 
new design loud speaker, accompanied by appropriate power 
amplifiers. 

A new price list of Badlsok Beads has just been issued by 


Lionel Robinson and Co., 3, Staple Inn, London, W.C.1. Copies 
may be obtained on application. 
The exhibit of Messrs. Aeradio, Ltd., Radio Works, Abbots- 


ford Avenue, West Green, London, N.15, at the Ideal Home 
Exhibition, included a icomplete range of “Melbaphones.” 
These instruments are broadcast receivers embodying artistic 
appearance with electrical efficiency. The range exhibited in- 
cluded single, 2- and 3-valve sets, the pzéce de resistance being 
a 2-valve combination-de-luxe, which, at a very moderate price, 
includes ‘batteries, valves, "phones and aerial equipment. 
Messrs. Aeradio also showed a representative range of acces- 
sories of first-class make. 

A folder from Messrs. Marryat and Place, 28, Hatton Garden, 
London, E.C.r, deals with Crystal Sets Nos. (1) and (2), and 
2-Valve Receiving Sets for broadcasting, as well as headphones, 
valves and other accessories. 

Pitman’s spring list of the latest books published by them, as 
well as those to be issued very shortly, will be of interest to 
quite a number of the readers of this paper, because it includes 
many interesting works on wireless and other technical subjects 
We can therefore recommend prompt application for copies. 


Obituary.—We regret to jannounce the death, on March 26, 


at Cavendish House, Wickenham Road, Brockley, S.E. 4. ol 

Walter Henry Willcox, governing director of W. H. Willcox 

and (Gov, bd. Southwark Street, Lendon, S.E.1. The funeral 

Dou. place at Nunhead Cemetery on Saturday, March 31, at 
‚Зо a.m. 


P Dictionary of Engineering Free.—The Bennett College, of 
Sheffield, who are so well known in connection with their 
correspondence tuition classes, are making an announcement in. 
their advertisement in our current issue which will appeal to 
an enormous circle of readers. They are issuing an illustrated 
dictionary of engineering, which will be published jn twenty- 
tour monthly parts, and any and every reader can have a free 
copy of each monthly part on раузепі of postage. Applications 
should be made to Dept. D. тт, as per advertisement on 
page iii. 
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THE WESTERN ELECTRIC PUBLIC ADDRESS 
SYSTEM. 

A feature of considerable interest at the recent 
Daily Mail Ideal Home Exhibition was the amplifying 
and distributing of the band music throughout the 
whole of the Exhibition, as we have already mentioned, 
by means of the Western Electric Public Address 
System. The following details are of interest. 


z 
pies 


Fic. 1.—SHOWING THE BANDSTAND ON THE LEFT AND 
THE BOUQUET OF PROJECTORS ON THE RIGHT DRAPED 
WITH FLAGS AND DECORATED WITH EVERGREEN. 


Alongside the bandstand in the north-west corner of 
the gallery was a small stand containing the control 
panels and electrical devices for distributing the sound 
telephonically to projectors placed in various positions 
throughout the exhibition. The Main Hall. for example, 
was served by four projectors noticeable above the 
band close to the bandstand (Fig. 1), which projected 
and directed the sound, and thus rendered the music 
of a uniform loudness in every corner of the hall. In 
the gardens a group of four projectors (Fig. 2) served 


the whole area, recciving their energy electrically from 
the same control mechanism as the others. Projectors 
were also to be noticed in the other positions already 
mentioned, e.g., in the New Hall gallery (see Fig. 3). 
The complete equipment is under the control of an 
operator, and the degree of loudness from any one 
particular projector can be adjusted according to cir- 
cumstances. To enable this to be accomplished to the 
best advantage, a system of telephones is arranged 
whereby a person listening in a remote corner can 


Fic. 2.—' IHE Rovar GARDENS AT OLYMPIA, SHOWING A 
Group or PROJECTORS COVERED WITH SKY-BLUE 
GAUZE. 


communicate with the operator and arrange for the 
apparatus to be adjusted as desired. In this way it is 
pessible to secure a natural elfect, as any attempt to 
amplify the sound to an unnatural degree, as is often 
attempted, results in mere noise rather than music. 

The system has been primarily designed to aid public 
speakers, and consists essentially of three distinct 
portions—the microphone (Fig. 4), which picks up the 
music or spoken word, the amplifier and the loud- 
speaking projectors, which throw the required volume 
of sound over the area to be covered. 

The microphone is an exceedingly sensitive instru- 
ment, which forms the heart of the system. It is 
designed so that the natural period of vibration of the 
diaphragm is well above speech and music frequencies, 
so that rescnance of the diaphragm at these frequencies 
is avoided, resulting in exceptionally pure reproduction 
of music or speech. The diaphragm actuates two 
microphone buttons connected in a special way in the 
input circuit so as to eliminate any distortion of the 
speech or music currents generated in the buttons by 
the vibration of the diaphragm. Тһе microphone is 
sensitive to speech at distances from three to eight 
feet from it. It is even more sensitive to music, owing 
to the fact that music, whether singing, orchestral or 
bands, is generally louder than speaking, so that the 
microphone may be placed further away from the 
source of sound. 
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The amplifier consists of four stages of amplification, 
the first two stages being voltage amplification, the 
third stage current amplification, and the final stage 
power amplification. Тһе power valves in the final] 
stage are connected in a special differential circuit to 
eliminate any chances of distortion. The amplifier is 
constructed in panels, the cabling from the microphones 
being brought on to one panel, which is provided with 
the means of switching to any desired microphone. It 
also contains telephone apparatus to enable the operator 
of the amplifier to get into touch with his observers. 


FIG. 3.—SHOWiNG THE LARGE WOODEN PROJECTORS AT 
THE END OF THE GALLERY IN THE NEW HALL, 
OLYMPIA. 


Another panel contains the apparatus associated with 
the first three stages of amplification—that is, two 
stages cf voltage amplification and a stage of current 
amplification, as explained above. It is on this panel 
that the total output from the system is regulated, by 
means of a potentiometer situated between the first 
and second stages. An additional panel contains the 
necessary measuring instruments, and is provided with 
plugs and cords so that the current in any part of the 
system may be measured by plugging the plug into 
jacks provided on the amplifier panel for this purpose. 
The volume indicator has a valve detector device which 
measures the A.C. power in the system by means of a 
deflection on a galvanometer, and enables the proper 
transmission level of the system to be maintained. The 
power amplifier receives the output from the first 
amplifier and increases the power available to such a 
value as to operate the projectors at the required volume 
to cover the area served by the projectors. 

Finally, there is a control panel provided for adjust- 
ing the volume in the individual projectors to the 
desired value. This also contains keys for cutting in 
or out of the circuit any desired projector, and a master 
key for switching out all projectors simultaneously. 

The arrangement of the projectors for serving the 
Exhibition were as follows :—Four projectors for the 
Main Hall, these being suspended above and slightly 
forward of the orchestra. The two centre projectors 


were provided with medium-size wooden trumpets, the 
outer projectors being small fibre horns. The smaller 
horns were installed in these positions for the reason 
that the area they cover is not great enough to warrant 
the larger wooden trumpet. A single fibre horn serves 
the garden, and is mounted in the corner nearest the 
orchestra. The New Hall is covered by two fibre horns 
mounted in the centre at one end. A single projector 
with fibre horn serves the Pillar Hall. At the Hammer- 
smith Road entrance, and also at the Addison Road 
entrance, a projector with a small curved horn was 
fitted, the total volume required in these cases being 
much less than in the main buildings. 

The loud-speaking projectors operate upon the prin- 
ciple adopted by the Western Electric Co., Ltd., and 
used by them in their wireless loud-speaking equip- 
ments, "They are of the balanced armature type, com- 
bining great sensitiveness with the ability to handle 
comparatively large voice currents without distortion. 

The Public Address System can be used to enable an 
audience to hear either speech or music from some 
distant station by introducing a telephone line such as 
was recently used by H.R.H. the Duke of York when 
speaking from Buckingham Palace to the Agricultural 
Hall, or the speaker may face his audience with the 
microphone in position. some few feet in front of him. 
In the latter case the loud-speaking projectors would 
be arranged overhead, or in such a manner as to pro- 
duce uniform loudness of sound in any part of the area 
it is required to cover. 


Fic. 4.--А MICROPHONE USED WITH THE WESTERN 
ELECTRIC PUBLIC ADDRESS SYSTEM. 


The W. E. Co. recommend that two attendants 
should be present when the system is in operation, one 
stationed with the amplifying apparatus and the other 
in a distant part of the hall. These two attendants 
should be in telephonic communication, and in this way 
the instrument attendant can be instructed to adjust 
the mechanism in such a manner that perfect results 
are obtained. 

Although very great amplification can be secured, it 
is usually not desirable, as it appears unnatural and 
displeasing, not due to distortion, but because the ear 
is not accustomed to so large a volume of speech. 
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This is obvious if one considers the buzzing of a mos- 
quito, which, if magnified to the loudness of a large 
steam hooter, would probably not be in the least sug- 
gestive of the familiar insect. It is the aim, therefore, 
to adjust the apparatus so that the volume at the 
required distance is equal to that of the normal voice 
weakened by an appreciable distance. Used under 
these conditions, the sound is heard perfectly normal, 
and in many instances people have been heard to remark 
that the apparatus is not working. As soon, however, 
as the apparatus has been switched off the difference 
has been most surprising. 

With the correct functioning of the system, there- 
fore, the ideal conditions are reached when the observer 
is not conscious of the use of the loud-speaking equip- 
ment, and has the impression that he hears the words 
of the speaker direct. 

Without a doubt, the Public Address System, if it is 
as successlul as the preliminary trials indicate, will be 
in great demand, and if it can be arranged in a portable 
form—mounted on a lorry, for instance—so that it may 
be available at any place and time, the most deterring 
feature associated with mass meetings will have been 
removed, 


N-A.S-E. ENTERPRISE. 

The board of control cf the National Association of 
Supervising Electricians has decided to encourage the 
education work of the association still further by the 
annual award of prizes for papers by members on 
subjects connected with the electrical industry and/or 
the association, 

In addition to three prizes, a trophy for the annual 
competition in the form of a valuable silver shield has 
been kindly presented by the president, Mr. W. E. 
Highfield, M.LE.E., for the best paper of the year. 
Briefly, the arrangements are as follows :— 


Papers to be read at a members’ meeting on Tuesday, 
May 8. 

Entries to be notified to the general secretary by 
April 12. 

Papers to be of about 1,000 words and to be of ten 
minutes’ duration. 


Subject to be connected with the electrical industry 
or the N.A.S.E. 


Awards to be made upon a ballot of ithe members at 
the meeting. 


The winner of the first prize will be entitled to hold 
the shield for one year, and his name will be suitably 
inscribed thereon. 

Certain rules will be decided upon at a meeting ol 
full members on April 12. Provincial members are 
invited to compete, and members of the committee will 
be chosen to read the papers. Every effort will be 
made to ensure absolute impartiality in the judgment. 

The object is to encourage papens of 
nature and original thought, а 
consideration in judging. 


a practical 
and these will receive first 


The literary excellence is of minor importance. We 
trust that members of the society have given every 
support to the B.O.C, in this new departure by enterine 
for the competition in large numbers and will confirm it 
by their attendance at the meeting on May 8. 


| 
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TELEGRAPHY.* 

Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 
COMPILED BY A SILVER MEDALLIsT. 
(Continued from page 183) 

Q. 7.—Explain precisely the tests to which copper 
wire is subjected. What is the breaking stress of hard 
drawn copper wire weighing 200 lb. per mile ? 

A.—The finished wire from the manufacturers is 
made up into coils each consisting of about 4 to 2 of a 
mile of wire. The wire constituting each coil must be 
drawn in one continuous length ; it must be perfectly 
cylindrical, uniform in quality, pliable, free from scale, 
inequalities, flaws, welds, splits and other defects. 
To ensure that the coils are satisfactory in these respects 
the wire is tested for diameter by means of a micrometer 
and subjected to a careful visual examination. 

Test pieces are selected and cut from the coils to 
enable tests to be made for ascertaining the mechanical 
and electrical properties of the wire. 

The mechanical tests made are for determining the 
ductility and tensile strength (i.e., breaking load). As 
a rule the following two tests are made for ductility :— 


(a) The wire is wrapped in six turns round wire of 
its own diameter, unwrapped and again wrapped 
in six turns round wire of its own diameter in the 
same direction as the first wrapping. The test 
piece must withstand this test witnout splitting 
or breaking. 

(b The wire is gripped by two vices, one of which 
is made to revolve at a speed not exceeding one 
revolution per second. The twists thus given to 
the wire are reckoned by means of an ink mark 
which forms a spiral on the wire during torsion. 
The total number of twists, visible between the 
vices, that the wire should withstand without break— 
ing depends upon its gauge. For example, a 200 lb. 
copper wire should be capable of withstanding not 
less than 20 twists in a length of 3 inches. 


Tensile tests are carried out on an approved testing 
machine which provides means of stretching the wire 
with the object of finding its ultimate breaking load. 
For a 200 lb. copper wire the breaking load should not 
be less than 650 lb. 

The efficiency of the wire as a conductor of electricity 
is determined by measuring the electrical resistance of 


.test pieces by means of some form of Wheatstone 


Bridge. The test pieces for this purpose should not 
be less than 4th of a mile in length. The maximum 
resistance per mile of each test piece thus measured, 
when reduced to the standard diameter of the wire 
and calculated for a temperature of 60? F., must not 
exceed a certain resistance depending on the gauge of 
the wire. For example, in the case of a 200 lb. copper 
wire, the standard diameter is 112 mils., and the resist- 
ance of a test piece measured by the Wheatstone Bridge, 
when reduced andjcalculated as specified above, must 
not exceed 4.3936 ohms per mile. 
(To be continued.) 


, 


_* Consult also “Questions and Solutions in Telegraphy and 
Telephony," Final Grade, by Few, 25. 3d. post free írom 
ELECTRICITY Office, 
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ELECTRICAL ENGINEERING.—FINAL GRADE. 


Solutions to 1922 Examination Questions of the City and 
Guilds Institute. 


By Epwarp Носнеѕ, B.Sc. (Eng.), A.M.LE.E. 


(Continued from page .614, Vol. xxxvi.) 


Q. 13.—Compare a three-phase, four-wire distributing 
system with 400 volts between phases and 230 volts 
between phases and neutral, and a three-wire, 400-volt 
continuous-current distributing system as regards 
(а) weight of copper for the same power, (b) other 
conditions affecting the cost of distribution. 


A. 13.—Suppose P to represent the total power to 
be transmitted, and cos $ to be the power-factor of the 
A.C.supply. The two systems will be compared on the 
basis of equal efficiency of transmission, and therefore 
equal line losses. 


For the 3-phase system, line current — rer VENE $. 
EG /3 X 400 cos ф 
апа eme: = - ^ = Ee 
400 


If A, be the area of each line for the three-phase 
system, and 4, be that of each outer for the D.C. 
system, then for a given length of line— 


resistance of each line for A.C. system = — 
“11 
апа » » ” » DG » = à 3 
A, 
where д is a constant. 
Loss per line with A.C. system = 
12 Aw ih 
d jet 
3X400 cos ф An 
2 
and » 2 D.C. » = =.) X Tr 
400 A, 


But total line loss) 


with ACA System) i total line loss with D.C. system, 


t p 2. Piina ri 7. 
7.6.,, З бллсо Pos a) х EL —2 (23) “A, 


з, | 
"3 cos $. ^ А ШШ: 
A TOM 
— = 00524. 
A 


It has been assumed that both the A.C and D.C. 
systems are balanced so that losses in the neutral wires 
can be neglected. If the neutral wire in each case be 
made half the cross-section of one of the corresponding 
outers, we have— 

Total area of copper for the A.C. system = 3.54, 


and ” ” 2 » D.C. » = 2.54, 
Weight of copper for A.C. system 23.541 
` Weight of copper for D.C. system 2.54; 


36 T кер 
2.5 cos’ ^ cos4 


Other conditions affecting the cost of distribution 
аге :— 

(a) For a given total cross-section of copper, the cost 
of a cable for a 3-phase, 4-wire system is greater than 
that for the 3-wire D.C. system. 

(b) The insulation of the A.C. system has to with- 
stand the peak voltage, namely, about 566 volts between 
the line conductors, whilst the maximum stress on the 
insulation of the 3-wire D.C. system is limited to 400 
volts. 

(с) Greater complication of the 4-wire system at 
junction boxes and other points where connections have 
to be made. 

(d) Greater difficulty is experienced in balancing the 
load between the neutral and the three lines than in 
balancing the load on a 3-wire D.C. system. 


Q. 14.—With six tramcars running equally spaced 
along a single track, the total return current along the 
rails is 300 amperes; the distance from the power 
station to the first tramcar is the same as the equal 
spaces between the tramcars. Work out for this condi- 
tion the maximum resistance that the rails can have 
if the voltage drop in them is to be kept within the 
limit permitted by the Board of Trade regulations, and 
what power will be lost in this resistance. 


A. 14.—1f the cars be assumed to’ take equal power, 
the currents in the various rail sections, starting from 
the generating station, willbe 300, 250, 200, 150, 100 
and 50 respectively. Let y be the resistance of rails 
between any two adjacent cars, then— 

Total voltage drop =r (300 4-250 4-200 4-150 +100 4- 50) 
—I,050* 

But this pressure drop must not exceed 7 volts; 
consequently the maximum resistance that the rails 
can have is given by— 

1,0507 —7 
7= 7 —0.00667 ohm, 
1,050 
апа {total resistance of the rails from the generating 
station to the sixth tramcar =6 x 0.00667 =0.04 ohm. 
Total power lost in this length of rails 
=0.00667 { 300° 4-250* +200? +150” + 100? + 50°} 
=1,517 watts. 
=1.517 kW. 


(To be continued.) 


“The Home of 1923."—Electrical, of course. A valuable addi- 
tion to the Е. Ю.А. series of educative literature is а 16-pp. ` 
booklet recently produced by the British Electrical Develop- 
ment Association, Inc. (15, Savoy Street, Strand, W.C. 2), and 
having an attractive and arresting cover in two colours. The 
letterpress, fully and suitably illustrated, deals concisely with 
the use of electricity for all purposes in the home, and urges 
prospective consumers to “use electricity in your homes and 
vou will have light, heat, and help laid on." A new E.D.A. 
poster is also available to advertise the same theme. It has 
a large buff panel, in which electricity suppliers, etc., can have 
printed any letterpress matter they desire. Both items are well 
worth being made extended use of. $ 

No. 1 of the Benjamin Bulletin has just come to hand, it is 
the start of a series which will be published regularly by our 
old friends, the Benjamin Electric, Ltd., at Brantwood Works, 
Tariff Road, London, N.17, and is sure to interest a large 
number of the customers of this well-known company. This 
issue deals with automobile matters in genera] and Benjamin 
Automobile Products in particular, for instance, the electric 
horn, reflectors for car lamps, garage equipment, etc. It is a 
well-printed pamphlet, and should be asked for without delay 
by all contractors and garage owners. 
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Osram Service— 


Ay LALIKNWITH THE: RESSELLER: 


No. 3 = - E : Research. 


"m enlist in its service the highest talent in the country 

has always been the policy of the G.E.C., and in its 
splendidly equipped Research Laboratories at Wembley, 
experienced chemists, physicists and metallurgists are con- 
stantly at work:with one aim in view—higher and yet 


higher efficiency in the world о! electric lighting. There 
is no standing still. 


! Y ET 
The Rescarch Laborat»ries of the G.E.C. at Wembley 


With Research Laboratories ceaselessly keeping abreast of all the most up-to-date 
accomplishments in the field of science, there is always opportunity for further advance- 
ment in knowledge that may be applied to the practical advancement of lamp development— 


All of which means SERVICE in 
a very real sense to the Re-seller of 


Advt. of The Genera! Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2 
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59/61, Waterlco Street, : EJN LE. 


Glasgow. : \ 


15, Soni m Street, : 1 / 029 
S roc COPPER STRANDS 


247/9, Deansgate, Man- : 
chester. : for 
37/41, Duke Street, Liver- : з 
pea : WIRELESS AERIALS 
Broad Street Chambers,  : ; 
Birmingham., : 
95, Albion Street, І eeds. s ы 
uum M Supplies can be obtained from all 
5, Burt St., Docks, Cardiff. : our Branches. 
Russell Bldgs., St. Mary : : 
Street, Swansea. : In Bundles of 10 coils each 
ober : 100 feet, carriage paid. 


: NORTH WOOLWICH, E.16. : 
: and GRAVESEND, KENT. : 


Any length supplied to order. 


Telegrams— : 
КЫ уш Бодо andi : W. T. HENLEY'S TELEGRAPH WORKS CO.,Ltd., 


Blomfield Street, London, E.C.2. 
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== MOTORS, А.С. & D.C 
Over20 Years „ e DYNAMOS. 
electric heating service ~~ ~= MOTOR GENERATORS. 


is obtainable from H 400.—Single-heat 
Ooker. 


== 
m Фф) Y = 
АСЫНЫН BRITISH 


and 


AUTOPAX 
APPLIANCES 


Drastic Life Tests ол Scock 
Appliances bearing the above 
well-known ‘Trade Mark have 
proved that they have a useful 
life of nearly a quarter of 
a century. Already well 
known throughout the world, 
“Xcel” and “Ашорах” Elec- 
tr c Heating Appliances embody 
the 
BEST DESIGN, MATERIAL 
AND WORKMANSHIP. 


SAND PITS, f eR 
р Our electric beating appliances are 2 “ HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 


i known abroad under tue now very 


AUTOMATIC TELEFHONE MANFG. CO, LTD 205, STRAND, LONDON, WC. 
E А (CITY 5956. 
S fi i ? А 3, YORK STREET, MANCHESTER 
Head Office : London Office : 
Milton Road, Euge Lane, 6o, Lincoln's Inn, Fields (CITY 3713.) 


Liverpool. W.C.2. 84, ALBION STREET, LEEDS 
me (22762.) 
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TO OUR READERS. 


| ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
^ principal Railway station Bookstalls and Newsagents on that day. lt hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
d Abroad. t ine 
| RN Rn inan dd for the displayed columns and alterations to existing 
ones must reach the publishing ottice not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This 1s important. 
Rate quoted on application. Subscription; 13s.a year, ös. 6d. half year, 3s. 3d.a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 
Questions to which an answer is required must be accompanied by a 134. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear ip the paper. 3». 
АЙ EC s БОЛС to the Publishers, S. RENTELL AND Co., LTD., 36- 
39. Maiden Lane, London, W.C.2. "Telephone No. 2460 Gerrard. 


| Current Topics. 

With advancing knowledge of the possibilities of 
electro-therapeutics, there is every possibility of some of 
tne more stubborn diseases to which 
humanity is subject yielding to 
electrical treatment. One of the latest 
applications of electricity to prolong 
life and reduce suffering is in connection with pneu- 
| monia, one of the diseases to which residents of these 
| damp, foggy isles so often succumb. The treatment, 
{ known as diathermy, has been successfully applied in 
| St. Mary's Hospital, Hoboken, U.S.A., and has been 
t successful in twenty cases treated at the United States 
| Marine Hospital on Staten Island. Pneumonia involves 
(a congested condition of the lungs and air passages 
E. accompanying difficulty in breathing and conse- 


Í Electricity as 
a Curative. 


quent poisoning of the circulatory system, due to the 
fact that the lungs are unable to function normally for 
the regular purification of the blood. 


| The diathermic treatment is applied by way of metal 
plates in contact with the chest and back of the patient, 
and the principle consists in passing a sufficient current 
through the lung tissues from back to front to increase 
the internal temperature of the tissues sufficiently to 
break down or melt the congestion substances. 
Diathermic treatment is really a more modern and 
thorough adaptation of the older remedies such as 
(mustard plasters and the like, or the more modern 
thermogene treatment, all of which aim at raising the 
internal temperature of the affected tissues of the body. 
| Applied externally, these palliatives are only partially 
‘successful because the trouble in such cases is deep 
| MA and surface application of heat does not pene- 
trate sufficiently to reach the affected layers. Diathermy 
jensures a thorough heating of the whole mass of 
tissue on the principle of electrical resistance heating, 
and, moreover, is regulatable according to the capacity 
jor requirements of the individual patient, Í 
I 


— 


Another electrical treatment which will appeal to 
those overburdened with adipose tissue was exhibited 
‘at the recent Nursing Exhibition at the Central Hall, 
‘Westminster. It is the British Red Cross Society's 
treatment for obesity, and is claimed to reduce fat by 
making the muscles work. An intermittent current is 
sent through the body as the patient reclines in a metal 
chair, with parts of the body in contact with metal 
electrodes. The current stimulates the muscles to a 
\yemarkable degree, and surplus fat is said to disappear 
tt a corresponding rate. It is a well known fact that 
aard work or considerable physical exertion will reduce 
(аё people, hence the general principle of taking as 
much vigorous exercise as possible on the part of those 
vho suffer from an excess of adipose tissue. Apparently 


ELECTRICITY. 


the electrical treatment achieves the same result, but 
without voluntary effort on the patient's part, by setting 
up muscular vibrations of alternate contraction and 
elongation under the stimulus of the interrupted current. 


With the economic combination of incandescent 
meta] filament surrounded by an inert gas as exemplified 
in the modern gasfilled electric bulb, 
we are rather apt to regard the limit in 
economical illumination as having 
been finally reached, but there is still 
a further stage of development, and 1f report speaks 
truly we are on the eve of another revolutionary 
achievement in artificial lighting, calculated to reduce 
the purely lighting load of most power stations to really 
negligible proportions. For centuries scientists have 
laboured at the problem of dissociating light from heat, 
the two having hitherto been regarded as inevitably 
associated in our mundane scheme of things. The 
glow-worm, with its weird phosphorescent glow, has 
long been pointed out as Nature's solution of this 
apparently insoluble problem, and now a French 
scientist, M. Risler, formerly head of the Strasburg 
University Laboratory, claims to have reproduced the 
perlormance of this interesting insect by producing 
light electrically without any accompanying heat. 


Light Without 
Heat, 


Although full details are lacking at the time ol 
writing, I understand that M. Risler utilises tubes or 
bulbs filled with a special gas, under a certain pressure. 
The tubes or bulbs are coated externally with a 
phosphorescent mixture having sulphide of zinc as a 
base, a well-known fiuorescent substance. When an 
electric current is passed through these tubes they emit 
a quantity of illumination stated to be incomparably 
superior ко that from ordinary sources. For example, 
a tube, six yards long, although consuming electrical 
energy costing less than one-eighth of a penny per 
hour, will furnish some 200 c.p. The combination 
necessary to these results is stated to be extremely 
simple, an alternating current being employed. The 
inventor’s estimate of the current consumption is fifteen 
watts for six metres of tube having a diameter of seven 
millimetres. Moreover, by varying the character of the 
gas inside the tube the resultant colour of the light can 
be changed at will, violet, green, yellow or white light 
being produced according to the changes affected at a 
demonstration given in Paris. I shall await further 


details of this most interesting discovery with keen 
Interest. 


According to reponts considered by the Hull Corpora- 
tion Electricity Committee there is a vast amount of 
bad and careless workmanship in 
wiring and installation work up and 
down the country since 1019, a fact 
which is attributed to the considerable 
influx of untrained and inexperienced 
men into the wiring trade since the war. The trouble 
has been considerable in Hull, but is stated to extend 
to other towns where these men have been active in 
securing wiring business at prohibitive cut-throat rates. 
Now I have always contended that one of the legitimate 
functions of a trades union is to maintain the quality 
of the work carried out by its members, and here, it 


Bad Wiring—A 
Chance for the 
Unions, 


would appear, is an excellent opportunity for the 
E.T.U. to justify its existence by investigating the 
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capabilities of its lange membership and making com- 
petence an essential qualification for entry into its ranks. 


As one member present at the Hull discussion 


remarked, 25 per cent. of the electrical installation work 


in Hull to-day is being done by a class of men who,’ 


because they could not get a Job, were going about 
offering to undertake wiring at prices which barely 
covered the cost of the necessary materials. The only 
way to put a stop to this sort of thing was to insist 
that no one should be allowed to do electrical work 
unless he was a qualified electrician. The chairman 
remarked that some people think if you want to put a 
few wires in a butcher's shop, all the kit you require 
is an American screw-driver. a pair of pliers and a big 
fat hammer. 

With Labour as independent as it has been since the 
war it is impossible for the Electrical Contractors 
Association to control effectively the quality of the work 
turned out by employees of its members. This is more 
truly a function of the trades union, and if the latter 
body acted up to the sounder principles of unionism 
and saw to it that only competent men wzre admitted 
to unionism there would be a very much stronger argu- 
ment in favour of emploving only union labour. As 
matters stand, almost anyone can jcin a union for the 
price of a membership ticket, and his efficiency is not 
called into question. If the unions went to the 
employers’ association with the slogan : ** Our members 
are all proved and competent men at their trade." 
instead of bestowing all their worship on the minimam 
wage fetish, they would have an infinitely stronger 
appeal and would be in a better position to control the 
all-important wage factor than they can ever hope to 
be under the present conditions of unionism: 

ELEKTRON 


BRITISH EMPIRE EXHIBITION 


We have just received from the British Engineers' 
Association a ground plan showing the progress of 
space-letting in their Shipbuilding, Marine, Mechanical 
and General Engineering Section of the British Empire 
Exhibition, covering an area of 217,000 sq. ft., in the 
Machinery Hall. 

It shows in a striking manner the remarkable pro- 
gress already achieved in the sale cf stand space, x.:tn 
the result that the organisation of the Engineering 
Section is already so far advanced that „4ссезз may be 
regarded as assured. ) 

The space plan is accompanied by a schedule giving 
the dimensions, frontages and prices of the stand spaces 
still available when the plan was printed. 

It is quite clear that eligible firms who have not yet 
booked space would be well advised to make up their 
minds and send in their applications without further 
delay, as the limited number of stand positions still 
available will be allotted on the basis of priority of 
application. Copies of the plan and schedule and any 
other information required can be obtained from the 
British Engineers’ Association, 32, Victoria Street, 
London, S.W.r. 
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(1924). 


Plant for Sale.—An advertiser has for sale a 6o-h.p. gas 
engine complete with gas producer and dynamo. 


; : For par 
ticulars see small advertisement, 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of sufi- 
cient interest to our readers will either be replied Lo under '* Answers to Correspon- 
denis" or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. J he 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the gnus as а guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 


months. 
The words ‘‘ Questions and Answers" or '* Q” and '* A" should be placed at 


the top left-hand corner of all letters intended for this column, 


Question No. 157. 

Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve?—'' WIRELESS.” 


Question No. 158. 

I have to repair a number of accumulators. My 
difficulty is that I, do not know how to connect the 
bridge pieces, that is, the bars which are connected 
across the top of each set of plates. I understand 
that these are ''burnt" on. How is this done?— 
** ACCUMULATOR.” 

(Replies to Questions 157 and 158 must be received 
not later than April 28, 1923.) 


Answers to Questions. 
Question No. 153. 

Is the old Marconi coherer suitable for wireless tele- 
phony receiving sets? If so, how can I adapt it for 
this purpose ?—'' B.B.” 

REPLIES TO QuESTION NO. 153. 

Note.—Although several replies were sent in to this 
question, no competitor could say that the old Marconi 
coherer was suitable for use in the modern wireless 
telephony sets. Тһе 214 Marconi coherer was merely a 
make and break device used to actuate a relay in the 
tapping circu. The ''tapper," in addition to indi- 
cating a dot and dash, decohered the nickel filings in 
the tube, and so the circuit was interrupted until the 
next wave came along. Since the crystal detector 
came into being, the manufacture of coherers has been 
stopped. The only thing *' B. B." can do now with 
his cld coherer is to place it on one side. Probably in 
years to come the coherer may be looked on as a curio 
and the first step towards the possibility of the 
enormous broadcasting stations, which are sure to be 
erected in due course.—-Editor, ELECTRICITY. 


A Prize Worth Winning.—The Rand Mutual Assurance Co., 
Ltd., Johannesburg. Transvaal, offers prize money пої exceed- 
ing £250 for design or designs cf the most practicable device 
for recording shaft signals in the mines. Entrance is free апа 
cpen to all, including mercantile firms. Entries close Sep- 
tember 30, 1923. Copies of conditions of. the competition may 
be obtained from J. F. Bilbrough, Managing Secretary, the | 
Rand Mutual Assurance Co., Ltd., Third Floor, Chamber of 
Mines Building, C.R., Main and Holland Streets, or P.O. 
Бох 413, Johannesburg, Transvaal, South Africa. This should 
appeal to the very large number of our readers who are 
interested in mine signalling apparatus. 
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SOME TRAIN LIGHTING SYSTEMS.* 


By CYRIL T. Cocks. 


(Concluded from page 182.) 

Excellent regulation is obtained by 
the double battery (Fig. 4), and it is 
important to note that this is inherent 
in the working principle and is not 
dependent on the continued perfect ad- 
justment of any regulating mechanism. 
This is an important factor in the 
economy of lamp renewals. While on 
the subject of double batteries, it 1s 
interesting to note that little or "c 
saving is effected by the use of the 
single battery, while the advantages 
gained by the use of the double vattery 
will be made patent by considering the 
following points :— 


(т) Individual cells ате hal! the weight 
and easier to nandte. 

(2) Better distribution of weight and 

mere easily accommodated. 

(3) There is a complete duplication of 
the battery and its connections, 
thereby minimising any chance 
of failure to lamps. 

(4) There is a perfect regulation of the 
voltage owing to one battery 
always “floating " on the lamps, 
ensuring steady light and in- 
creasing the life of the lamps. 

Relating tc control gear, all Stone's 
machines in use on these railways 
come under three headings :— 
(т) The Gill type machine. 
(2) The Gill machine with 

conversion. 

(3) The Liliput machine. 

As far as practicable, all mechanica! 
controls are being gradually elimi- 
nated. 

In connection with the double battery system it has 
been explained that during lighting periods one battery 
only is being charged, while the other floats across the 
lamps. It, therefore, follows that during a long light- 
In» run the batteries get into an unbalanced state. 

Fig. 5 shows diagrammatically the Stone's Pegoud 
Battery change-over switch designed by the makers to 
overcome this. As is seen in the diagram, the function 


Liliput 


. of this switch is to change over the batteries every 


time the train restarts after a stop, so that if “A” 
battery was receiving a charge and "B" battery was 
floating, their positions would be reversed during the 
next period of the run, thus ensuring both batteries 
being evenly charged, and further. improving the regu- 
lation of voltage to lamps. 
The Pegoud switch consists essentially of a «hunt 
wound solenoid, to the core oí which is attached a 
spring pawl which operates a ratchet, to which is 


* Abstracted from the Transactions of the South African 
Institute of Electrical Engineers. 


Digitized by 
INTERNET ARCHIVE 


p 


|li 


195 


coupled a revolving two-segment commutator, which 
in turn alters the relative position of the batteries 
every time the current is interrupted, the core dropping 
bv gravity. 


10 AMPERES 
5r Vou Ts 


—————— 2 VOLTS 


DIACRAM OF RECULATION BALANCE. 
The installation of the Pegoud switch has effected 


a saving in 
efficiency. 


battery power and a big increase in 
ACCUMULATORS. 

Accumulators form the key to successful train light- 
ing, and are common to almost all systems. It has 
been said that if the accumulators are well cared for 
the rest of the system takes care of itself: rather a 
risky statement to make, but it serves to mark the 
importance of this branch of any system. The history 
and theory of the storage batterv is too well known 
to need repetition in this paper. It will be appreciated, 
however, that a train-lighting cell calls for speciai 
design in the matter of mechanical strength, both as 
regards the plates: themselves and the cell boxes. 

The cell box is usually made of hard weed and 
completely lined inside with sheet lead. A close fitting 
lid is used to prevent electrolyte splashing over when 
in service. The positive and negative lugs are passed 
through insulating gaskets fitted into the iid, while 
the latter should also contain conveniences for easily 
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taking temperature for ventilation and testing gravity 
of electrolyte. The plates are insulated from the lead 
lining by a good grid, on which the plates rest. 
Ebonite or glass separators are used to maintain the 
clearance between adjacent plates. This description 
may be accepted as forming a general idea of the 
average lead cell used for train ligt ting. 

There are approximately 40,000 celis at present in 
service on the S.A.R. for train lighting purposes, in 
which are included a fair number of alkaline cells. 
It will be appreciated then that for such a demand 
careful selection and treatment are essential if any 
measure of efficiency is to be attained. 

As regards the practice on these railways in con- 
nection with the handling of cells, a complete system 
is laid down for the guidance of the men concerned, 
and is rigidly adhered to. The electrolyte is first tested 
for extraneous matter before being placed in the cells. 
In the case of new cells the plates are then carefully 
"formed," ànd after being placed into service are 
subjected to frequent examination by a special ex- 
amining staff. 

Distilled water only is used for “breaking down" 
electrolyte to the required specific gravity, and also 
for "topping," a special distilling plant being installed 
for this purpose. 

Experience has proved that cells operating about 
the 75 per cent. Jine of their tota! amp.-hour capacity 
give the best efficiency and keep the plates in a 
healthy condition. The average useful life of the posi- 


tive plates in the service of these railways is 4% years, 
and when one considers the work done in that period, 
and the distance covered in transport (under the coach), 
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this performance reflects very creditably on the organis- 
ation that has established such efficiency. 

During the war period, when supplies were iso 
difficult to obtain, the railway officials were placed in 
such a position as regards accumulator spares as to 
call for prompt action or else do without iights in the 
coaches. The possibilities of reframing the positive 
plates were discussed, with the result that 17,000 plates 
were successfully reframed with an average life of 
18 months. It was further agreed to reduce the 
capacity of the cells from 145 amp.-hours to rro. This 
fact was responsible for the recovery of a further 
20,000 plates. It was thereby made possible for train 
lighting to keep going during the most trying period 
of its history. 

Experiments were carried out in the Capetown shops 
in connection with the repasting of old plates with 
active material, while ambitious Pretoria was experi- 
menting with the manufacture of new plates, both 
centres achieving excellent results. ‘Great credit is due 
to the officials concerned for their initiative, as these 
experiments formed the birth of the manufacture of 
accumulator plates in this country (South Africa). 

Before leaving the subject of accumulators, however, 
it would be as well to mark the outstanding difference 
between a train-lighting cell and а cell used for 
stationary work, the difference being that for the train- 
lighting cell mechanical strength must be considered 
before electrical efficiency. A cell of high electrical 
efficiency, but mechanically weak, is of little use for 
train lighting purposes, while for certain station or 
stationary service electrical efficiency is of greater 
import. A combination of the two is, of course, the 
ideal to be aimed at. In a good make 
of plate, after four years’ running’ the 
plate starts casting its active material, 
and there is but little loss in efficiency, 
as the plate itself has now become 
*' plate-formed," and should be good 
for another two years. 


‘BELTING. 

it is very difficult to make a definite 
statement regarding the best type of 
belt for train lighting purposes, as one 
is always up against the inconsistency 
of manufacture in most types. Then, of course, the 
question of belt consumption in a slipping-belt system 
as against a non-slipping system has to be considered 
on point of fact. 

Any make of belt is working under the worst possible 
conditions. First, there is the short drive. Secondly, 
the limited arc of contact. Thirdly, no protection from 
dust or weather. ү 

In actual practice the belt wear on a belt-slipping 
system is slightly less than a mnon-slipping system. 
This is possibly due to the fact that in a slipping 
system the slip is recognised, while in a non-slipping 
system the extra precautions taken to prevent slip place 
undue tension on the belt, which still slips in spite of 
this fact, under varying conditions. j 

The results of some tests taken on the Canadian 
Pacific Railway during the winter of 1916 are somewhat 
interesting. 

A copper-stitched Balata belt was removed after doing 
a train mileage of 102,150 miles on a slipping belt 
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system, while a copper riveted Belata belt did 103,208 

miles on the same system, the same class of belt doing 
| 70,000 miles on a variable speed machine, while a hemp 
stitched belt completed 71,730 miles, when the belt was 
lost before the test was completed. 

On the S.A.R. the best results have been obtained 
from the rubber-impregnated belt, which has attained 
a train mileage of well over 80,000. 

The type of belt joint used on the S.A.R. is the 
surface Butt joint, and if cut squarely gives every 
satisfaction. 


Beviews of Books, &c. 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.) 


Rar;way SIGNALLING : Automatic. By F. Raynar 
Wilson, 116 pp. 75 Figs. (Pitman, 2s. 6d.). Except- 
ing railway signal engineers themselves, it is doubtful 
whether railwaymen in general have much of an idea 
of the requirements of signalling as determined by the 
| speed and weight of trains, headway required, etc. 

but with the general speeding up, the tendency in this 
| country to run longer trains than has been customary 
hitherto, and the necessity of reducing the '' human 
element " to a minimum: from the point of view of mini- 
mising the chance of error, it is desirable that all rail- 
waymen should know the capabilities, limitations, 
reliability factor, relative cost, etc., of the various 
systems—manual, track circuit, automatic—which are 
in use or proposed in this or some other country. This 
little volume gives the information in a clear, concise 
manner, well aided by diagrams and illustrations of 
— actual apparatus. 

Railways always possess a fascination for a large 
class of men —young and old—as an interesting and 
instructive hobby. To such the beginnings of auto- 
matic signalling im this country are of the greatest 
interest; they see new types of signals constantly 
springing up, while with the electrification of railways 
entirely new systems appear. Anyone who takes 
interest in the subject will find this book of absorbing 
interest. 


How to Form a Company. By H. W. Jordan. 
104 pp. (Jordan, 15. 6d.)—The well-merited success 
enjoyed by this publication is clearly indicated by the 
' fact that the edition under review is the fifteenth, the 
first having appeared in 1913. As was the case with 
the earlier editions, the book indicates briefly, but 
clearly and sufficiently, the advantages that Incorpora- 
fion under the Companies Acts affords and explains 
the machinery by which Incorporation is effected. 

Chief place is given to public companies, but the dis- 

tinction between such and private companies is shown 
| and the privileges attaching to the latter are set out. 
| Anyone in business in a small way would do well to 
_ obtain a copy, while many connected with large busi- 
| nesses could read it with advantage. Companies are 
| safer than partnerships, as is, or ought to be, known, 
and after all the formalities to be gone through are 
not very terrible. 


WIRELESS TELEPHONY For Arr. By Laurence M. 
Cockaday. (Herbert Jenkins, Ltd. 55. net.).- This 
book marks another step in wireless literature, as 1 
is confined solely to wireless telephony. It explains 
the principles of transmission and reception very 
simply and clearly, with a correctness of technical 
detail which is of value, and, further, the order in 
which the book is written is good. Some of the 
analogies used are new, and are such as will enable 
the novice to remember very readily the electrical 
principles laid down. The general theory of wireless 
waves is put concisely and clearly, but the statement 
that the seats in a theatre are invariably arranged in 
a semi-circle for the purpose of taking advantage of 
the fact that waves travel in ever-increasing circles 
seems a little far-fetched. The information given on 
"modulation" is also good from an amateur point of 
view. When reading the descriptions of various 
types of aerials, it should be remembered that the book 
was written primarily for the American wireless 
amateur, and that many of the aerials described are 
not allowed by the Postmaster-General in this country. 
The author is to be congratulated on the diagrams 
illustrating the text, and, although these diagrams 
explain the general principles described in practically 
all elementary wireless text books, they differ from 
most, and are, therefore, fresh and avoid the usual 
repetition of well-known figures. Following genera! 
American practice, variometers are largely used in the 
circuits shown, and all persons who have used vario- 
meters will agree that variometer practice is good. 
The chapter on “Care and Maintenance" does not 
come up to the rest of the book. For instance, the 
following statement is made: “When a battery is 
freshly charged, the voltage will be slightly over 2 volts 
per cell." This must be rather an oversight on the 
author's part, because the open circuit voltage on a 
freshly charged accumulator should be at least 2.5 
yolts. In dealing with the batteries generally, the 
author would be better advised to suggest that the 
instructions given by the battery makers are very care- 
fully observed, as obviously the battery maker knows 
best how his battery should be treated. One of the 
most useful sentences the book contains, and one which 
will bear the strongest of emphasis, is: “Do not make 
the mistake of trying to get the signals in the loudest 
possible." This is wise and sound advice. Clearness 
should never be sacrificed for noise. The suggestion 
that telephones may be demagnetised by being dropped 
on the floor is certainly possible, but rather improbable. 
The information given on testing out an amplifying 
transformer is also somewhat misleading. A state- 
ment is made: *If no clicks are heard, cne of the 
windings of the transformer is open." Even sup- 
posing a transformer winding is open circuited, it is 
very often quite possible to hear clicks in the circuit 
when testing in the manner described, as the capacity 
between the broken ends may be enough to produce 
a click in the telephone. The author is a humorist. 
or else has fully developed the gentle art of "leg- 
pulling." We refer to the story of the captain, who 
nearly cut the lightship in half, and to the following, 
which is one of his closing remarks: “Learn to 
operate your set before you pronounce it 
Invite some friend, or some friend's child, who does 
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understand wireless, etc. To summarise the book 
as a popular exposition of wireless telephony, it is 
good, and can be read with interest by amateurs and 
enthusiasts. : 


Various Items. 


Fire Extinguishers.—An advertiser has for sale a certain 
quantity of filled fire extinguishers which he wishes to dispose 
of cheap. See small advertisements page. 

Argentine Customs Tariff.—We have received from the Depart- 
ment of Oyerseas Trade, 35, Old Queen St., London, S.W. 1, 
a pamphlet on the Argentine Customs Tariff, containing extracts 
irom the laws and regulations which are likely to appeal to 
and assist ali firms having commercial relations with the 
Argentine Republic. We can most certainly recommend it to 
electrical firms who export to Buenos Aires, etc. 

E.C.A. Dinner.—The Secretary of the Electrical Contractors' 
Association wishes us to say with regard to the many applica- 
tions he is receiving for tickets for the forthcoming annual 
dinner, April 24, that these are only supplied to members of 
tne Association for themselves and their friends. It is sug- 
rested, therefore, that those gentlemen who wish to be present 
should get in touch with a member of the E.C.A. 

Personal.—Mr. F. Charles Raphael, M.I.E.E., who, it will be 
:cmembered, severed his connection with the Edison Swan 
Electric Co., Ltd., last September, is now carrying on his con- 
sniting practice at his new office, St. Paul's Chambers, 19. Lud- 
gate Hill, E.C. 4 (telephone Central 3387). He informs us that 
he would be very pleased to receive catalogues at the above 
address, particularly from manufacturers of electric-light fittings 
and accessories, electric domestic appliances, cables, testing 
instruments, wireless instruments and material. We trust that 
advertisers will avail themselves of this. without delay. 

Fuel Consumption, etc., Returns.— The Electricity Commis- 
sioners have just issued a 12-pp. foolscap. pamphlet .containing 
the analyses and summaries of the returns of fuel consumption 
and units generated, made to the Electricity Commissioners by 
authorised undertakers under the provisions of Section 27 of the 
Vlectricity (Supply) Act, 1919, and of the returns furnished by 
railway and tramway authorities and by certain non-statutory 
undertakings. The information given is certain to prove of 
direct interest to quite a large number of engineers, and they 
are informed that copies may be obtained on application to the 
Secretary of the Electricity Commissioners at Gwydyr House, 
Whitehall, London, S.W. 1, price rs. net post free. 

“ Тһе Proof of the Pudding . . .'"—We have received from 
the General Electric Co., Ltd., a copy of leaflet No. B.C. 2,940, 
which. in addition to a description and illustration in colour 
of the Gecophone two-valve cabinet listening-in set, contains 
a selection of unsolicited testimonials from satisfied customers 
showing that from both Ayreshire and Aberystwyth music 
broadcast from New York has been received, and 21.0 seems 
to be picked up in any part of Scotland by this two-valve set. 
Copies of the leaflet can be had on application to Magnet 
House, Kingsway, or from any of the company's numerous 
branches, and Gecophone dealers should find it a first-class 
selling line. 

"* Standard Lighting."—This is the title of a new American 
book which has just been published. It deals directly with 
up-to-date illumination, and contains seventeen chapters, which 
have been written by seventeen of the leading. illuminating 
engineers of the United States. Every phase of lighting. and 
illumination is treated in this most practical and up-to-the- 
minute book. It is the acknowledged standard work on the 
subject, and is solving the lighting problems for the central 
stations, architects, engineers, contractors, and the installers 
of lighting fixtures throughout that great country. It contains 
272 pages and 240 illustrations, and is well bound in a leatherette 
cover. The price is 15s. 6d. net post free from ELECTRICITY 
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‚ Wanted.—An advertiser wants to buy опе or two D.C. sets, 
about 100 kw. or 50kw. See Prepaid advts, 

East Midlands.—The Electricity Commissioners have decided 
to confirm the area of the East Midlands Electricity District, 
subject to certain minor adjustments. A draft order to that 
effect will therefore be prepared, and a further local inquiry will 
be held at a date to be fixed later. 

Meetings.—The next meeting of the Birmingham and District 
Electric Club will be held on Saturday, the 14th inst., at the 
Grand Hotel at 7 o'clock. Paper, “Engines for Small Electric 
Generating Plants," by Mr. E. Caudwell, A.M.I.E.E.——The 
Junior Inst. of Engineers will meet at 39, Victoria St., S.W. 1, 
оп Friday, the 13th inst. Paper, "The Instrument Equipment 
oí Aeroplanes," by C. B. Clapham, B.Sc. (Member). Slides and 
exhibits, Also on the 20th inst., Lecturette, “The Business of 
Engineering," by H. N. Munro (Member); and on the 27th 
inst., Lecturette, "Stock Control," by J. Fearn (Member). All 
at 7.30 p.m. The next informal meeting of the I.E.E. will 
be held on Monday, the 23rd inst., at 7. p.m. Discussion on 
“Practical Broadcasting," to be opened by E. H. Shaughnessy. 
——The I.E.E. will meet on Thursday, the 26th inst., at 
six p.m. Paper: “The Drive of Power-station Auxiliaries,” 
by L. Breach and H. Midgley. 


Trade Notes. 


A selection of Simplex weatherproof and watertight lanterns, 
cargo cluster lights, steel reflectors, semi-indirect and bulkhead 
fittings, and a comprehensive range of lantern accessories and 
components is contained in a new list (No. 961) issued Бу 
Simplex Conduits, Ltd, (Garrison Lane, Birmingham). It need 
scarcely be pointed out that all patterns have been designed with 
a view to obtaining full benefit from the economy effected by 
the use of modern gasfiled lamps, whilst at the same time 
allowing ample provision for ventilation. The majority of the 
fittings have special deep tops, which can be supplied fitted 
complete with the new pattern anti-vibrator device. Attention 
has been given to the question of packing for export in the 
general design, so that numbers of the fittings can be nested 
into a small space. 

A very businesslike mailing card has just been issued by the 
Automatic and Electric Furnaces, Ltd., of 175, Farringdon Road, 
London, E.C. 1. It sets forth in brief terms the advantage of 
witnessing an actual demonstration of what can be done in the 
way of perfect hardening of carbon steel by means of the patent 
furnaces for which the company have built up such a reputation, 
and we hope that the results of the card will be to bring in 
a steady influx of interested clients. 

“Prescot Jointing Compounds " is the title of a 4-pp. leaflet 
which has just been issued by the British Insulated and Helsby 
Cable Co., Ltd., of Prescot. It describes the standard box 
compound as manufactured by the company under various 
grades for different uses jand climates, and will therefore interest 


central-station and motor engineers, as well as electrical 
installation contractors generally. ý EINA 
A 4-pp. foolscap list has just been issued by Brittain’s 


Electric Motor Co., of 110, Cannon Street, London, Е.С. 4. It 
gives a clear description of the qualities claimed for the new 
types of ‘AJC. motors which the company аге now putting оп 
the market, as well as a list of the towns in which motors of 
the company's make have been working during the last thirty 
years. There is also an excellent list of testimonials affording 
practical proof that the motors do that which the makers claim 
tor them. 

Our old friends Mosses and Mitchell, of 122-4, Golden Lane, 
London, E.C. 1, are putting on the market a new line in the 
shape of the “ Vandec" waste basket, for which they claim 
such lasting qualities that they are able to supply them under 
a five-year guarantce. They are made of vulcanised fibre, are 
absolutely non-inflammable, and these good points, together with 
their neat appearance, durability and cleanliness, should help 
to make this new line a very good selling proposition. We 
hope.that Messrs. Mosses and Mitchell will obtain, ample 
reward for their enterprise. ғ 
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good power factor at full load—installed during the 
war for munition service are still in service, but now at 
reduced output and therefore at very low power factor. 
Indeed, according to the author, certain installations 
are operating at a power factor as low as 0.15, so that 
the current circulating is nearly seven times heavier 
than it would be if the same effective power were 
supplied at unity power factor. 

Human nature being what it is, about the only way 
to remedy this state of affairs is to charge more per unit 
for energy supplied to consumers who operate their 
equipment at low power factor. If ф be the phase 


Two Notable Safety Devices .. 4d гот | angle between the current and voltage, the record of 
Tie усә: T : ae an ordinary supply meter is proportional to the product 
Current Topics ey S 14 = à; E of the three quantities voltage, current and cos ф. 
Electrical Engineering—Final Grade a ate .. 206 | Lhe reactive or wattless energy is, however, propor- 
Strowger Automatic Telephones, for Dairen (Dalny) tional to the product of the quantities voltage, current 
$e ES 3 24 ue gu et e 4 and sin $, and this product must be made to enter into 
The Prescot Wiring System An id the tariff formula if the low power-factor consumer 
Questions and Answers by Practical Men .. 208 | is to be penalised in the manner suggested. Various 
Riley Combustion Film - " 52 .. 208 | methods of applying this principle are now in use in 
хее GE BOOS ш ша ++ 0 209 | France. One large company instals a second meter to 


USE OF STATIG CONDENSERS FOR POWER 
FACTOR IMPROVEMENT. 


The question of power factor, says M. R. Varret in 
a recent issue of the Revue Générale de Г Electricité, is as 
old as the practical applications of alternating current 
itself. For years past every producer of alternating 
current energy has suffered from the evil effects of low 


record the reactive power and charges for the reactive 
(idle) energy, a price which is one-quarter or one-third 
the price charged for effective energy. This means 
that a consumer operating at 0.71 power factor has to 
pay from 25 to 30 per cent. more per kilowatt-hour 
than he would if he operated at unity power factor. 
Another supply company uses a formula involving 
tan $ for consumers whose power factor is between 
0.50 and 0.74. If the power factor is below 0.5 the 
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power factor, and has burned tons of coal per day 
simply to heat up the conductors of the network without 
advantage to anyone—indeed, with actual disadvantage, 
because the cost of the energy thus wasted has to 
be recovered by a higher charge for the effective energy 
sold to consumers, and the presence of the wattless 
current makes it impossible to generate and distribute 
as much useful current as could otherwise be done. 
Gonditions have been rendered appreciably worse 
by the fact that many large motors—of more or less 
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consumer is liable to be refused supply. If the power 
factor is between 0.5 and 0.74 the excess charge ranges 
from 17 to o per cent. Yet another company uses a 
tariff formula which involves cos ¢ ; the neutral point 
is taken at the power factor 0.8, belowwhich an increased 
charge is made, and above which a rebate is allowed. 
In all three cases the consumers watch with interest 
the readings of the reactive energy meter for the first 
month or quarter, but they then realise that it is to 
their interest that this meter should remain stationary 
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and they take active steps to improve the power 
factor of their loads! Amongst the means by which 
this end may be attained, the simplest is the use of 
static condensers as a source of “© anti-reactive " current 
—to coin a term which helps to avoid confusion in 
discussing this subject. 

The application of static condensers to compensating 
the reactive current of induction motors is technically 
simple, and the capacity required for the purpose 
may be determined easily from the special charts 
described. later. The fundamental relation between 
the active current J, and the reactive current J, is 
shown by the triangle OCA (Fig. т), in which Iy 
represents the resultant current due to the active 
current OC and the lagging component CA. The 
greater the reactive component, the greater the angle 
of lag ф of the resultant current. 

Subject to certain minor reservations, into which we 
need not enter at present, the reactive current of a 
condenser leads the voltage by go degs., whereas the 
reactive current of inductance lags by go degs.; thus 
the condenser current may be subtracted directly 
from the inductive current CA (Fig. 1), so reducing 
the angle of lag of OA. 

By way of simple example, let us consider a circuit 
containing a single induction motor with an ammeter 
in circuit with one of its phases to indicate the current 
flowing. Across the terminals of this phase let there 
be connected a variable condenser. Tabulating cor- 
responding values of current and condenser capacity— 
the load on the motor remaining constant—it will be 
found that as the capacity is increased, the current 
decreases for a time, at first rapidly and then more 
slowly until a point is reached beyond which further 
increase in capacity leads to an increase in current. 
The reason for this is not far to seek. At first when 
capacity is connected across the motor terminals the 
lagging component CA (Fig. 1) is reduced, and with it 
the angle of lag AOC and the value of the resultant 
current OA, the decrease beirg particularly marked 
in the case of motors which are running light, and 
therefore (initially) on low power factor. At a certain 
value of condenser capacity, the reactive component 
CA (Fig. r) is exactly compensated by the leading 
component (t.e., the condenser current), and the re- 
sultant current assumes its minimum value—in phase 
with and equal to the active current J,. Further 
increase in the value of the capacity introduces a net 
leading component in the direction opposite to CA 
(Fig. 1), so that the resultant current takes up a position 
below the line OC—i.e., there is a resultant angle of lead 
instead of lag and the value of the resultant current 
again increases. If a double oscillograph is available 
it is easy to show the voltage wave and the current 
wave of the circuit simultaneously. As the capacity 
across the inductive load is increased, the current 
wave decreases in amplitude and moves back more 
nearly into phase with the voltage wave. When the 
amplitude of the current wave is a minimum, this 
wave is in phase with the voltage. Further increase 
in capacity causes the current wave to lead on the 
voltage and-to increase in amplitude. 


Calculating A nti-Reactive Current.—Ehe current taken 
by a condenser of capacity  farads when connected 
to a source of supply at V volts, and f cycles per second, 


is given by Г =27fKV amperes, and the apparent power 
consumed by the condenser is given by the product 
IV watts. In order to convey a definite idea of the 
magnitude of the condenser current and power, values 
of these quantities for different capacities and for 25 
and 50-cycle circuits at 220 volts are given in Table I. 


TABLE I. —CONDENSER CURRENT AND APPARENT POWER. 
At 220 volt., 50 cycles. At 220 volt., 25 cycles. 


Capacity Apparent Apparent 
an Current Power Current Power 
Micro- in in in n 
farads, Amperes. Watts. Amperes. Watts. 
I 0.009 15.18 0.0345 7.59 
25 I.725' 3795. 0.8625 189.75 
5° 3-45 759 1.725 379-5 
тоо 6.9 I518 3.45 759 
200 I3.8 3036 6.9 I518 . 
300 20.7 4554 10.35" 2277 
400 27.6 6072 13.8 3036 
500 34-5 7590 17.25 3795 


It will be seen that the current and apparent power 
both increase in direct proportion to each of the quan- 
tities frequency, voltage and capacity. 

Charts for Determining Capacity  Required.—The 
curves in Fig. 2 have to be drawn to show the anti- 
reactive current to be provided to raise the power 
factor from any one value to any other value.* To reduce 
the angle of lag of the resultant current from c to f, 
it is necessary to provide a condenser current J, = I 
(tan œ — tan B) cos œ; where J = resultant current. 
Obviously for each value of the cosine there isa definite 
ratio of I,:Z for each value of power factor improve- 
ment, corresponding to reduction of lag from œ to В. 
By using a special scale, corresponding to the voltage 
and frequency of the network, it is possible to read at 
once the capacity in microfarads required per ampere 
of resultant current to effect stated improvement 
in power factor. Two such scales (for 220 volt., and for 
50 and 25 cycles per sec.) are mounted alongside Fig. 2 ; 
in order to use them, they should be cut out and applied 
to the chart as follows :— 


Examples.—(1) What capacity is required to raise 
from 0.5 to 0.75the power factor of aload taking 12 amp. 
at 220 volt., 50 cycles per sec. ? Placing the zero of the 
50-cycle scale on 0.5 on the axis of cos $, Fig. 2, and 
setting the scale vertically up this chart, we read at 
the intersection of the 0.25 curve (=0.75 —0.5), 6.2 
mfd., per amp., i.e., the total capacity required is 
6.2 X 12 = 74.4 microfarads. 


(2) What anti-reactive current is required to raise 
Io amp. from a power factorofo.80to0.95? The im- 
provement in power factor is here to be 0.15, and we 
read straight from the chart, above cos ф = 0.80, 
that 7,/] = 0.34, whence the total anti-reactive current 
required is I0 X 0.34 —3.4 amp., whatever the frequency. 

(3) If a two-phase, 220 volt. motor operating on a 
25-cycle system takes ro amp. per phase at 0.7 power 
factor, what will be the power factor when a condenser 
capacity of 35 mfd. per phase is employed? The 
capacity per ampere is 35/IO — 3.5 míd., and setting 

* The figures against the curves in Fig. 2 denote the amount 
by which the power factor is improved, above the values cos ф 
Shown on the base line. 
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this capacity on the 25-cycle scale vertically up from 
the cos ф = 0.7 point on Fig. 2, we find that the im- 
provement effected is 0.07, so that the final power 
factor is 0.7 + 0.07 = 0.77. On a circuit of higher 
frequency, the same capacity would effect a larger im- 
provement in power factor (¢.g.,to 0. Br in the case of 


P 42-cycle supply). 


————— 


4 diagram be re-drawn to suit the scales in Fig. 


The capacity per ampere of resi current re- 
quired to raise the power factor from a value cos ф to 
some higher value, cos c may be determined conveni- 
ently from Fig. 3, using the same scales as shown to 
the right of Fig. 2 for 25 and 50 cycles per second, and 
similar scales for other frequencies if required. 

Example.—Solving the previous Ex. 1 by aid of Fig. 
3, we place the 50-cycle scale on the ordinate through 
the lower power factor 0.5, with the zero of the scale 
at the intersection between this ordinate and the 
circle. Then the radial line representing the higher 
power factor, 0.75 in this case, cuts the applied scale 
at 6.2, whence the total capacity required is I2 X 6.2 
= 74.4 mfd., as before.* If the supply is at 25 cycles, 
the other scale must be used, and it is then found that 
the necessary capacity is 12.4 mfd. per ampere, i.e., 140 
mfd. altogether. 


E oi. 
EHE RS. 


Sets) 
ZEN. 
"VIN 


TII 
ПРЕ 


| 
WII 
ПШ ШИИ 


Ve a ЕЖЕ 

Ё Е 0 DITE 1-11! 

01 (2. (e uin futs 0,6 W02 08 0,9 1 
Cos. 9 


In practice it is sufficient to know the resultant 
current and power. factor of an induction motor when 
running light, then the same condenser which brings 
the power factor to unity under these conditions will 
maintain unity power factor at all loads. In other 
words, the reactive current of the motor is practically 
the same at all loads, and so, therefore, is the correcting 
anti-reactive current required. 

Tests on a certain two-phase, 4-pole, 220 volt. motor 


operating on 42 cycles per sec. and consuming 51 


Vm scale of Fig. 3 has been chan ged in reproduction; if 
2 it can 
used as explained in this example. 
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amps. at 25 h.p. output (0.88 efficiency), showed that 
the power factor was o.r on light load ; 0.5 at ro per 
cent. load ; 0.82 at 25 per cent. load ; and o. 95 at half 
load and full load. With a capacity of 200 mfd. per 
phase, the power factor was unity at all loads from 
light to full load. 

If it is desired to avoid penalties by operating above 
a specified power factor, say 0.75, the graphs should be 
used to determine the capacity needed to exceed this 
power factor on light load. The power factor at higher 
loads will then certainly be above the desired value. 

(To be concluded.) 


TWO NOTABLE 


SAFETY DEVICES. 


* Safety first" is the keynote of the Home Office 
rule which reads: 

* [n every place in which machines are being 
driven by an electric motor, there shall be means 
at hand for either switching off the motor, or 
stopping the machines if necessary to prevent 
danger." 

How many serious accidents in our large factories 
would have been averted had the spirit, as well as 
the letter, of this rule been more generally observed? 
It is often of vital importance to stop machinery 
instantly, and the means provided for stopping must 
be thoroughly dependable and instantly effective. 


Button n 


(Fig. 
which is manufactured and sold by the Igranic Electric 
Company, Ltd., of 149, Queen Victoria Street, London, 
solves this difficulty completely, and as, in consequence, 


The patent Distant Stop Push 


it is quite positive in its action in all conditions and 
any situation, it is claimed that it really complies with 
the intention of the Home Office rule. 

This push button, of which an illustration is ap- 
pended, has two sets of contacts—one set normally 
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closed and the other set normally open. The normally 
closed contacts place the no-volt magnet coil in series 
with the shunt field. The normally open contacts, if 
closed, would provide a path for the field current 
independently of the no-volt magnet coil. When the 
button is pressed to stop the motor, it first closes 
the normally open contacts, thereby providing an inde- 
pendent path for the field current, and then opens the 
normally closed contacts, thus breaking the circuit of 
the no-volt magnet coil. The diagram (Fig. 2) shows 
the application of this button to a shunt-wound motor. 

The compiement of the Distant Stop Push Button is 
the Igranic “* M"' type magnetic brake, illustrated by 
Fig. 3, for in cases where it is necessary to bring 
heavy machinery to rest practically instantaneously, 
to avoid serious accidents, it is not sufficient simply 
to disconnect the motor from the supply, because the 
rotating parts may continue to run, or coast, for a 
considerable time before finally coming to rest. In 
such cases a brake is necessary which will be applied 
automatically simultaneously with the opening of the 
motor circuit and as automatically released when the 
motor is switched on. The Igranic * М” type brake 
does this if connected in series with the motor, and 
it is a very powerful brake. Moreover, it is very 
simple and robust in construction, consisting of very 
few parts, and it occupies very little space, which 
makes it applicable in practically any installation. 


THE EYE-RESTOLEITE: 

In the accompanying illustration (Fig. 1) is shown 
the new B.T.-H. Eye-Restolite, which is a device for 
attachment to a floor or table standard so as to effect 
upward and downward illumination for a single lamp. 
The purpose and general principle are therefore 
identical with those of the ''Eye-Rest Adaptor " 
(patented in 1974), but with the Eye-Restolite (patent 
application No. 35192/22) the desired result is effected 
with one lamp, whereas the earlier design needed 
several 


ЛС. m. 


The Eye-Restolite unit (Reg. No. 692033) consists 
essentially of an X-Ray reflector above and a diffusing 
bowl below, the lamp being held between the two. 
The major part of the light is thrown upwards by the 
reflector, but local illumination sufficient for reading 
and close work is diffused downwards by the glass 
bow]. To enhance the illumination of the silk shade, 
which is supported by the framework securing the 
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lamp-holder, the exterior of the reflector is white 
enamelled (see Fig. 2). Both reflector and diffusing 
bowl can be easily removed for cleaning. 

The lower end of the device is threaded for attach- 
ment to any ordinary floor or table standard. Three 
sizes are made: for gasfilled lamps of 100 watts, 150 
watts, and 200 watts, the first being fitted with a B.C. 
holder and the two larger sizes with E.S. holders. All 
sizes are retailed at the same price. 


BIG De 


Many people prefer the appearance of table or floor 
standard lighting to overhead lighting; but with the 
ordinary standard, one must have other fittings for 
general illumination. "With the Eye-Restolite one can 
have an adequate уе glareless general illumination 
combined with a higher local intensity (for reading or 
writing) without detracting from ‘the decorative 
appearance of the standard and silk shade. 

All who are interested should write now to The 
British Thomson-Houston Co., Ltd., 77, Upper Thames 
Street, London, E.C.4, or nearest provincial office, 
for full particulars. 


THE STUDY OF NATURAL LIGHTING, 


While great advances have been made in the specifica- 
tion of artificial lighting, the predeterminaition of day- 
light in buildings was, until a few years ago, scarcely 
ever attempted on scientific fines. This is evidently a 
highly complicated process, as we have to consider not 
only the daily and seasonal variations in daylight, but 
the position and area of windows and the effect 
of adjacent obstructions. | The comprehensive paper 
read by Messrs. P. J. and J. M. Waldram before the 
Illuminating’ Engineering Society on March 27 con- 
tained a useful suryey of the subject and showed how 
estimations of access of daylight may be made. А 
general invitation was extended to members of е 
R.I.B.A. and the Surveyors’ Institution to take part 
in the discussion, and no doubt their interest in this 
subject will lead many of them to pay greater attention 
to artificial lighting. While the planning of the access 
of daylight is mainly a matter for the consideration of 
members of the architectural profession, it is interest- 
ing to see how experience gained by illuminating 
engineers in the measurement of artificial light is coming 
to their aid. In course of time apparatus for daylight 
measurement may come to be used as freely as photo- 
meters applied to artificial lighting insvallations, and in 
several recent '' ancient light " cases it has already 
proved to be of material value. 
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. WATTMETER. 


hese Wattmeters possess th^ following important 
‘atures :— 

1. Uniform seale. 
' 2. Perfectly dead-beat. 


3. Moving system very light, ensuring freedom from 
i pivot frietion. 


4. Equally accurate upon D.C. circuits and A.C. cir- 
cuits of any frequency, power factor or wave 
form met with in commercial practice. 


5. Power consumption extremely small. 
. Large overload capacity. 


| 7. Temperature rise of 50° will not p:oducean error 
of 1 per cent. 


8. They are efficiently shielded, scientifically 
designed and carefully constructed. 


9. They carry the Weston guarantee and reputation. A 
— Write for full particulars. — 


W ESTON ELECTRICAL INSTRUMENT Co., I td., 


роле Audrey House, Ely Place, Holborn, E.C Telegrams : 


lolbern 2029. “ Pivoted. Smith London." 


Exide 


The Long Life Battery. 


The Principal Wireless Manufacturers standardise Exide Batteries with their 
valve reseiving sets. They know what disappointment can be experienced by 
users of inferior batteries. 


a 


MODEL 167. 
(Interior.) 


Exide Batteries are used all over the world, in Submarines, on Motor Cars, 
Aeroplanes, and for all wireless purposes. They retain their charge for long 
periods, do not froth, and give longest life. 
They are used by the British Broad- 
casting Company for Transmission. 


INSIST ON AN EXIDE BOR YOUR SET. 


Obtainable from Wireless Dealers and Exide Service Agents 
throughout the country, If in any difficulty write us. 


6 v. 40 amp. hour Exide Battery. 


Ask Ё 
Z ELECTRICAL STORAGE 
E lot COMPANY LIMITED 


4030. CLIFTON JUNCTION, 219-229 SHAFTESBURY AV., 58, DALE END, 
Nr. MANCHESTER. W.C2. BIRMINGHAM. 
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ADOPT THE BEST PRACTICE ———34 


BY INSTALLING 


HART BATTE RIES 


LOW COST OF UPKEEP 
STEADY LIGHTING 


FREEDOM FROM 
BREAKDOWN. 


== 
HIGH EFFICIENCY 
LONG LIFE 

EASY TO MAINTAIN. 


Hart Batteries have distinct advantages Over all 
other makes. The superiority of Hart Cells 
is responsible for their extensive use in 

central Stations, Private Installa- 
tions and general purposes 
of all kinds 


HART ACCUMULATOR CO., L'? 


MARSHGATE LANE, STRATFORD. LONDON. E.15. 


BRANCH OFFICES AT— 
BELFAST ,. e» 41, Chichester Street. * MANCHESTER e. 4, Victoria Bridge. 


BIRMINGHAM  .. 174, Corporation Street. WESTMINSTER .. 36, Victoria St., S.W.r. 
BRISTOL .. .. 37, Victoria Street. York .. .. 6, Bridge Street. 
GLascow .. 107, Wellington Street. 


| WIRELESS | EFFICIENCY 
WIRELESS PE та 
WIRELESS | | Maximum Efficiency and Perfect 


Tone Reception can be obtained 


у, ү with your radio set by using 
The DRAGORLITE CRYSTALSET ACRANIC 


OSRAN-MULLARDS & EDISWAN VALVES [| о, кошш cons 


— All accessories to enable i | E 780 (GIMBAL MOUNTED) 
1 amateurs to bnild their | 


own apparatus. 


ru 2 N 1/777 . GIMBOLDER 
Write for particulars. SZ " TUNING STANDS 


Discount to the Trade. 


We can give prompt delivery of 


with 


Honeycomb Coil 
(De Forest Patent) Write for Leaflets Z41 


1 DRAKE & comm FE Ж о. 
| wHOLESÁLE аа 
1 67, LONG ACRE, W.C.2. | Glasgow [GRANIC Birmingh m 


Manchester, Glasgow, Brlstol, Manchester ELECTRIC Co.Ltd Newcastle 
Belfast апа Liverpooi, H Bradíord 147,QueenVictoria St., LONDON Cardiff 
Works: Elstow Road, BEDFORD 
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Current Topics. 


Last week I was privileged to witness a most inter- 
esting and educational film depicting the development 
of the carborundum industry, and 


Film the manifold апа ever-increasing 
Propaganda. applications of this marvellous 
artificial abrasive im many widely 


divergent fields of manufacture. We saw the Niagara 


Falls power plant; the filling, functioning and opening 


of the immense electric furnaces in which carborundum 
is manufactured; the processes by which it is moulded 
into wheels and discs of various forms and sizes to suit 
different requirements, and, finally, its extraordinary 
applications in industry. Like most readers, I was, of 
course, familiar with the modern development of high 
speed precision grinding in engineering works, but 
until I saw this film I had no idea of the extent to 
which grinding had displaced the older and more 
laborious and costly processes of machining and milling. 


Furthermore, there was abundant food for reflection 
in the number of diverse applications of the abrasive 
process of removing material. For example, car- 


horundum and its associated product, aloxite, are used 


for glass cutting, marble polishing, shaping ivory piano 


keys, pearl buckles, producing the suède surface on 
| leather, lens grinding, etc., all alien to the original 
| application in purely engineering workshops. 


We saw 
large slabs of granite being cut Tike cheese by means of 
а high' speed carborundum disc, and, with equal facility, 
saw teeth were formed and set, and such rough 


| engineering products as ploughshares and cast bath 


tubs roughed and polished to the requisite surface. 


| There seemed to be no end to the applications of this 
| modern manufacturing process, and great credit is due 


to the Carborundum Company for their enterprise in 


| developing the field of usefulness for their principal 


products. 


The moral of these notes, however, is not only to 


| study the possibilities of carborundum in your own 
f industry or workshops, although it might well repay 
| you to do so, but mainly to instance the invaluable 


Services which a carefully prepared film can render in 


| the matter of advertising or educating the interested 
4 public into the possibilities and applications of any given 


product. This is an age when the younger generation 


| especially are keen for general information, and there 
0 15 nothing better calculated to interest as well as 


instruct than a cleverly conceived film presentation of 
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of letterpress or ordinary illustrations. Whenever it 
has been my mission to familiarise a person with a new 
product, mechanism, or process, I have always 
endeavoured to show him the actual article, if possible 
in a state of motion. It saves hours of involved and 
tedious explanations very often difficult or only partly 
intelügible to one's audience, because of the physical 
impossibility of seeing eye to eye with the person you 
are trying to educate. 


Show him the actual machine, apparatus or process 
in being, however, and, given ordinary intelligence, he 
grasps the whole principle in a matter of seconds, and, 
moreover, the interest endures and prompts intelligent 
inquiries into details. It is not always possible to 
arrange such an actual demonstration, or even a sight 
of the real thing, and it is here that the motion picture 
steps ina fill the gap. To my mind there is nothing 
better than the cinema for this purpose short of seeing 
the real thing; and, in fact, by cleverly arranged 
“© close-ups,” it is sometimes possible to depict moye- 
ments which would ordinarily be invisible even on the 
real mechanism, owing to the speed of movement, 
which, on the film, is brought under control and within 
range of the human vision. I predict a ‘very great 
future for the industrial film; and it is a subject the 
E.D.A. might consider with advantage as a means of 
electrical propaganda. ; 


Whilst the new scheme by which most of the British 
railways are grouped under comparatively few heads 


will undoubtedly make for more 
Railway economical working and manage- 
Grouping : ment, one wonders whether the 


Will It Foster 


revolutionary scheme will also have 
Development? 


the  much-to-be-desired effect of 
breaking down conservatism and pre- 
judice which has so sericusly hindered railway progress 
in this country in the past. It is a well-known fact 
that there were no more conservative undertakings in 
this country than the independent railway companies of 
the past. Only an earthquakeor a landslide would induce 
them even to consider new ideas or. suggestions for 
improved operation, modern signalling methods, elec- 
tric propulsion, train lighting, and a hundred and one 


other details now common to American and some Con- 
tinental railways. 


Moreover, each company had its own ideas on 
standard designs, and was correspondingly jealous of 
any proposed innovation or departure from accepted 
standards and specifications handed down through 
generations of railway men. The brake of tradition 
was always on the wheels of the rolling-stock, and the 
inordinate amount of fuss that ensued cver the original 
abandonment of the old broad gauge on the Great 
Western will still be fresh in the memories of the older 
By, their past neglect to march with the 
times in other industries, our railways have a good 
deal of leeway to make up. The speedy conversion of 
all rolling-stock of the passenger class to electric light- 
ing should be one of the first duties under the new 
grouping, as should also the adaptation of modern 


It is far more convincing than any amount | systems of signalling, which have now been brought 
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to such a pitch of perfection as to render accidents 
directly attributable to the signalling system practically 
impossible. 


Automatic locks for railway carriage doors are 
another example of railway conservatism. It is due to 
an ancient recommendation of the old Railway Depart- 
ment of the Board of Trade that the carriage doors of 
trains making a non-stop run of thirty miles should be 
kept unlocked, that inventors of automatic locks, 
expressly designed to prevent accidents and fatalities 
due to insecurely fastened doors, have net with no 
encouragement. Average annual fatalities due to this 
cause alone number eleven, and in the first three 
months of the present year no less than six such 
fatalities have occurred, every one of them preventable 
had automatic door locks been adopted years ago as 
standard equipment on passenger coaches. The hoary 
old objection that, in case of disaster or collision, pas- 
sengers would be imprisoned in the coaches and unable 
to extricate themselves from the wreckage no longer 
holds good, because it is quite practicable to design a 
series of electrically controlled locks which would be 
instantaneously and automatically released in the event 
of accident. 


Then as to the general question of electrification ; 
will the new grouping expedite or retard development 
in this field? A good deal depends on the ultimate 
controlling personnel and their individual ideas on the 
subject. We want live men with progressive ideas at 
the head of our railways, and the new grouping should 
facilitate the appointment of such men and the removal 
or superannuation of those who have so long: retarded 
progress and development in the railway field. The 
development of road transport has been brought about 
by a younger and more progressive element than were 
responsible for the operation of the railways during 
recent years, and the result is a striking object lesson 
in what happens to an industry which stagnates instead 
of adopting modern methods and conditions. Let us 
hope that the responsible heads of affairs under the 
new railway grouping scheme are fully alive to the 
facts, and will lose no time in making their recom- 
mendations for much-needed improvement. 


Friend Beauchamp, of E.D.A. fame, wants some 
good slogans in order to keep on boosting electricity. 
Not this paper, but the whole indus- 

Slogans fry, in which, I may say, we like to 
Wanted. think we are included. It is a jolly 
good idea, and the E.D.A. council 

offer cash prizes of 1o, 65 and £3 for the three best 
slogans or phrases sent in during the months of May 
and June, 1923. Fuller americas are given in our 
advertisement columns, but I want to direct the atten- 
tion of as many readers as possible to a competition 
which should most certainly have very beneficial re- 
sults. To start with, a tenner is always handy, whether 
used by a central station engineer for the purchase of 
a new dress suit or to spend in sending the wife and 
kids to Southend if you are a London member of the 
E. T.U., or Blackpool if you live up north. Then there 
is the value of a good slogan as a capital catchy ad- 
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vertisement of the whole industry. I trust, therefore, 
that my readers will enter wholeheartedly :nto the 
competition, and what is more, that they will win all 
three prizes. Go ahead. 


ELEKTRON. | 


ELECTRICAL ENGINEERING.—FINAL GRADE 


Solutions to 1922 Examination Questions of the City and 
Guilds Institute. | 


By Epwarp Hucues, B.Sc. (Eng.), A.M.L.E.E. 


(Continued from page 190). 

Q. 15.—500 kW. at 11,000 volts are received from a 
3-phase transmission line, each wire of which has a 
resistance of 1.2 ohms and a reactance of 1.0 ohm. 
Calculate the supply pressure when the power-factor of | 
the load is (а) unity, (b) 0.5 leading. | 


А. т5.—(а) For convenience of calculation, it will. 
be assumed that the load is connected in star; the. 
result is not thereby affected. 

In Fig. 17, OJ represents the line or phase current, 
and OV the voltage across that phase at the receiving | 
end. The voltage drop in the line due to resistance is 
represented by ОА in phase with the current, whilst 
the voltage drop due to reactance is indicated by OB. 


ps С | 


oe A nee | 
Fic. 17. 


leading go° in front of the current. The diagonal OC 
of the Б чокта formed by OA and OB gives the } 
voltage drop due to the impedance of the line. The | 
voltage per phase at the transmitting end is given by | 
OD, the resultant of OV and OC. Я 
From the data given in question, we have— 


II,000 


TS 


è UN. 7) 
and pn — пез X11,000 7 26.3 


ОА =26. 380525316 


ONY = 6,350 


and OB =26.3XK1.0=26.3 
Hence ОС = (31.6) -- (26.3? —41.1 
.6 

and СОА 2d = 0.769 
Also ОР? =OV?+0C?+20V x OC xcos COV 

= (6,350)? + (41.1)? +2 X 6,350 x 41.1 X0.769 | 

—4,080 X то* 

OD =6,388 


—phase voltage at transmitting end ; 
.. line voltage at transmitting end 
—1.73X6,388 —11,050. 


м 


f 


f 


| 


| 


| 
| 
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(b) Since the power is unaltered, the current will be 
doubled ; hence we have for Fig. 18— 


(ih = 


2X 26.3 =52.6 
ОА, =52.6 X I.2 =63.2 
ОВ =52.6X1.0=52.6 


OC = (63.2) + (52.6)? —82.2 
and cos COA =0.769 
з (00 AM *'=39° 38" 
Also cos [OV —o.5 leading , 
з IÓV =60° 
But COV =COA+A0V 
—99" 38" 
Hence OD? =(6,350)*? + (82.2)? 
+2 X 6,350 x 82.2 xcos 99° 38’ 
=3,938 хто* 
OD =6,270 


Line voltage at transmitting end 
—1.73 X 6,270 —10,850. 


[he voltage drop in the line in the above example is 
abnormally low, and it would appear that an error was 
made in the data. 


(To be continued.) 


STROWGER AUTOMATIC TELEPHONES FOR 
DAIREN (DALNY), MANCHURIA. 


The official opening on April 1 of a new Strowger 
Automatic Telephone Exchange at Dairen, Manchuria, 
marks the second stage in an era of Automatic Tele- 
phone Development in the Far East, the important 
railway centre of Harbin being already equipped with 
a Strowger Automatic Telephone system which was put 
into service in r921 and serves 3,000 subscribers. 

The new Dairen installation at present serves 5,200 
subscribers, and, like that previously installed at Harbin, 
was manufactured and installed by a British firm, 
Automatic Telephone Mfg. Co., Ltd., Liverpool, who 
secured both contracts in the face of foreign com- 
petition. This firm has now supplied some sixteen 
public and private automatic exchanges to the Far 
East, including a 4oo-line equipment to the G.P.O., 
"Tokyo. 

The fact that these installations are working success- 
fully some 12,000 miles distant from the point of manu- 
facture is a tribute not only to the proved commercial 
practicability and reliability of the Strowger Automatic 
Telephone System, but also to the engineering and 
manufacturing ability of the British sponsors of this 
system, which is the one also adopted by the British 
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Post Office for the automatic telephone exchanges at 
Leeds, Portsmouth, Blackburn, Accrington, Paisley, 
and other towns. 

It will be remembered that this firm recently secured 
the contract for 11,000 automatic lines for Bombay, and 
this equipment is now being installed, 


TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 


COMPILED BY A SILVER MEDALLIST. 


(Continued from page 189) 

Q. 8.—Give a diagram of a wireless receiving station 
using valve amplifiers. Explain the action of the various 
parts. 

A.—Fig. I represents 
using valve amplifiers. 


a wireless receiving station 
Valves Ar and 42 are used for 


the amplification of the incoming high frequency 
oscillations, while valve V is used for rectification 
purposes. 

AERIAL 


H.F TRANSPORTERS 


КТЕ o 


The thermionic valve consists of an exhausted glass 
bulb containing three electrodes P,Gand F, which are 
known respectively as the plate, grid and filament. 
The filament is heated to incandescence by means of a 
battery A and controlling resistance R; in such circum- 
stances it emits a stream of minute negative charges 
of electricity called electrons. Assuming first of all 
that there is no grid G in the bulb, then, if the plate P 
is maintained by means of battery B, as shown at a 
positive potential with respect to the filament F,it will 
attract a large number of the electrons, causing in effect 
a flow of positive electricity from the plate to the 
filament. Under these conditions the space between 
the filament and the plate becomes a conductor of 
electricity, but possesses the peculiar property of con- 
ducting in one direction only, viz., from P to F. The 
current resulting from the voltage applied between 
P and F does not comply with Ohm’s law; up to a certain 


* Consult also * Questions and Solutions in Telegraphy and 
Telephony,” Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office. 
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voltage the rise of current resulting from an increase 
in voltage is extremely small, whilst beyond a particular 
point a very large increase of current is produced by 
a very small voltage increase. When the voltage 
applied exceeds a certain value, a further increase 
produces practically no change in the current; this 
is due to the fact that the number of electrons liberated 
per second from the filament is limited, being dependent 
upon the size of the filament and its temperature. 
The introduction of the grid G, consisting of metal 
gauze, between the filament and plate practically 
prevents the flow of electrons to the latter. The grid 
becomes negatively electrified by the electrons and 
consequently tends to repel them, thus shielding the 
filament from the effect of the positive plate and render- 
ing the valve non-conducting. If, however, the grid 
potential is reversed by applying an external e.m.f., 
its shielding effect wlll be neutralised and the valve will 
become conductive, so that a current may pass MS 
the plate to the filament through the battery B. Nov 
the capacity of the gridis negligible, so that only an 
exceedingly small DU Er energy is necessary to 
reverse its potential, and as a result allow a large 
current to pass from the battery B. 

In the circuit connections shown, the grid potential 
of valve Aris varied by the oscillating e.m.f.. induced 
in the aerial by an incoming signal. The variation thus 
produced in the plate current in passing through the 
primary winding of the high frequency transformer I, 
induces oscillating e.m.f. in the secondary winding, 
which being connected to the grid of valve 42,in turn 
produces amplified oscillations in the primary winding 
of the high frequency transformer 2. These in turn 
react on the secondary winding connected to the grid 
of the rectifying valve V, resulting ina large current 
through the telephone receivers, which are connected 
as shown. 


The object of the potentiometer R is to allow the- 


initial potential of the grid to be adjusted to such a 

value that a small change in its potential produces a 

very large current from the plate to the filament. 
(To be continued.) 


THE PRESCOT WIRING SYSTEM. 

The Prescot wiring system, designed by British 
Insufated and Helsby Cables, Ltd. (Prescot, Lancs), 
over 25 years ago, is described in an instructive publica- 
tion recently to hand. In its simplest form, the system 
consists of twin paper-insulated lead-covered wire, with 
soldered joints, the joint after insulation being covered 
with sheet lead soldered round the edges and the lead 
sheath. Cast metal bases, to which the lead sheath 
is soldered at light and switch points where necessary 
for bonding purposes, are supplied. As, of necessity, 
the soldering must be carefully done, the company have 
for several years past. supplied a complete range of 
cast-iron fittings with glands to ensure continuity of the 
lead sheath. 


The dielectric is of a very.lasting nature, as will be 


appreciated, and as an example we might mention the 
case of some business premises which were equipped 
when the system was first introduced, апа just recently 
when the premises were being rebuilt the old wire was 
found to be in such good condition that it was used 
new 


again in the circuits. In another case it was 


used in a large power-station for the lighting circuits, 
and in spite of the heat is still giving every satisfaction. 

The Prescot system, being neat, is suitable for use 
in almost every kind of building (and has in fact been 
so used) and we recommend engineers interested to 
apply for the descriptive publication previously 
referred to. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technica! 
problems that kave arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Correspon - 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: 4 fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. T 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do по! possess sufficient merit, Competitors desiring 
the renan of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “ nom 
de plume,” but, both in the case of questions and answers, the competitor's real пате 
and address must be sent with the manuscript as a guarantee of оо] aith No 
correspondence will be entered into wth bg to successful replies. Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six CORES who win the first or second prize the most times during the next twelve 
months 

The words “ Questions and Answers" or ** Q” and '* A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuEsTION No. 157. 

Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve ?—‘“‘ WIRELESS.” 

Question No. 158. 

I have to repair a number of accumulators. My 
difficulty is that I do not know how to connect the 
bridge pieces, that is, the bars which are connected 
across the top of each set of. plates. І understand 
that these are ''burnt" on. How is this done?— : 
** ACCUMULATOR.” 

(Replies to Questions 157 and 158 must be received 
not later than April 28, 1923.) 


RILEY COMBUSTION FILM, 


Mr. Charles Erith, A.M.J.Mech.E., exhibited оп 
April 11 to a largely attended meeting of the Electrical 
Power Engineers’ Association at Liverpool University, 
a moving picture showing the actual processes of com- 
bustion in a large modern boiler, at loads varying from 
banked fires to about о lb. per sq. ft. heating surface. 
The boiler was fitted with a Riley moving-grate, retort- 
type stoker, carrying a thick bed of fire, the incandes- 
cent surface of the entire fuel bed radiating direct to 
the boiler tubes, exactly similar to! the one recently 
ordered for a large new boiler at Worcester Corpora- 
tion Electricity Works. Reference was made to the 
very large Riley “Stokers in British, French, American, 
Indian, Australian, Chinese, and Japanese Central 
Stations under all types of water-tube boilers. 

Mr. Erith described the methods of protecting the 
lens of the camera, whereby it had become possible 
to obtain a satisfactory picture of combustion at a 
furnace temperature of 3,000 deg. Fahr. ; and how by 
snapping pictures at intervals, so that four hours ot 
actual stoker operation are shown in only two minutes, 
the actual motion of the coal through the furnace is 
clearly shown on the film, though its travel is ‘too slow 
for ordinary. observation. : 
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The film showed how, in only six minutes, starting 
from banked fires, the rate of combustion was increased 
until the boiler duty was brought up to 70,000 lb. 
steam bourly, or about 9 Ib. actual steam! per sq. ft., 
corresponding to 300 per cent, on American boiler 
rating, by merely increasing the speed of the Riley 
Stoker, and varying the draught pressures of the fans. 


Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.] 


ELECTRIC Wiring. By Clinton. Seventh edition. 
(Murray, 3s. 6d. net.)—This book has had a very wide 
circulation since its first appearance in July, 1902, and 
the 198 pages contain a vast amount of information of 
direct value to wiremen and students, for whom it 
has been specially written. In this edition the new 
notation for cables has been substituted for the old, 
and some obsolete matter has been omitted as well as 
various additions made, in order to keep the book 
thoroughly up to date. It is recommended by the City 
and Guilds Institute, and can, therefore, be looked 
upon as a work which will repay the careful study of 
those for whom it is written. 


SPECIAL STEELS. By T. H. Burnham. Cl, Svo, 
194 pp., 40 illus. (Pitman, ss. net.)—This is an ex- 
ceedingly interesting addition to the excellent series of 
primers which are now being issued by Messrs. Pitman. 
It is really a concise treatise on the constitutions 
manufacture, working, heat treatment, and applications 
af alloyed steels and has been chiefly founded on the 
researches of Sir Robert Hadfield, Bart., who has 
written a foreword to the book. To students, operators 
and users of special steels generally we can most cor- 
dially recommend it as giving a concise technical survey 
of this important branch of metallurgical science. It is 
remarkably up to date and deals with many steels which 


have only recently been developed, and we have every 


reason to believe that it will meet with a very favour- 
able reception from all who are in any way associated 
with steel and its uses. 


— 


THE ENCINEER’s YEAR BOOK FOR 1923. By H. К. 
Kempe. 2,800 pp., illustrated. (Lockwood, 30. 
net.)—We give our usual hearty welcome to our old 
friend who waxes ever more corpulent in spite of the 
careful way in which his editors eliminate every bit of 
waste flesh, or rather redundant literature. "Therefore, 
he is as indispensable as ever, and we tremble at the 
thought of troubles and failures which might occur to 


*. the engineer who has by him по copy of this engineering 


compendium. His plight must be tragic, and we give 
to all such the soundest possible advice : get a copy of 
the new edition without delay. It covers the engineer- 
ing field so thoroughly and so well that it will appeal to 
every one of our readers, and we can recommend it 
"without hesitation and without claiming to have read 
every individual page between its bright red covers. 


Digitized by 
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ELECTRIC CRANES AND HaurIiNG MACHINES. By 
F. E. Chilton. 114 pp., 49 illustrations. (Pitman, 
2s. 6d. net.)—This is another of the excellent primers 
which Messrs. Pitman are now issuing under general 
editorial control of Mr, R. E. Neale, B.Sc., whose 
name is now so well known in the electrical profession, 
and we can extend our most cordial congratulations to 
the author, Mr. Cnilton, on the production of a work 
for which there has been an unsatisfied demand for quite 
a long time. A very large number of electrical 
engineers are directly interested in the construction and 
working of electric cranes and hauling machines, and in 
the majority of cases their pockets have not been deep 
enough to permit them to invest in the large and 
expensive text books which have hitherto been the only 
available sources of information. In this primer Mr. 
Chilton deals clearly and in an eminently practical 
manner with the methods of operation of the majority 
of the ordinary types of electric cranes and winches, and 
as the text is accompanied by numerous excellent 
diagrams and illustration we are confident that the book 
will find a very large sale throughout the United 
Kingdom. It is well printed, and reflects great credit 
on author and publisher alike. 


Line CHARTS FOR ENGINEERS. Ву W. N. Rose. Cl. 
8vo., 95 pp., 47 illustrations. (Chapman and Hall, бз. 
net).—As a teacher of mathematics at the Borough 
Polytechnic Mr. Rose has gained a name which is 
known to a very wide circle of personal students, but 
that circle bears no comparison to the very large number 
of students in other polytechnics and classes who gain 
their knowledge from his writings. He has a remark- 
ably lucid way of imparting instruction, and this new 
book from his pen will appeal to many of the younger 
generation of engineers who are keen on the use ol 
charts and monograms as a direct aid to time saving. 
Mr. Rose teaches how to build up charts according 
to the use for which they may be required, and we 
have followed out his reasonings and instructions with 
much interest, particularly in regard to those for Ohm's 
law and the resistance of platinoid wire. We can 
cordially commend the book to the readers for whom 
it has been so carefully prepared. E 


‘ NEW BOOKS. 
* Tables and Units for Engineering Students." By Walker and 
Ibbetson. Demy 8уо, 40 pp.. 32 illus. 15. net. 
* Electric Cranes and Hauling Machines.” By F. E. Chilton. 
114 pp., 49 illus. 2s. 6d. net. 
“ Industrial Electric Heating." 
42 illus. 2s. 6d. net. 
“Electric Wiring.” By W. C. Clinton. 
198 pp., ros illustrations. 36. 6d. net. 


By J. W. Beauchamp. 118 pp., 


7th edition. Cloth, 


Personal.—Mr. Н. S. Aspinall, who recently resigned his 
appointment as sales manager and director of the Keighley 
Gas and Oil Engine Co., Ltd., has been appointed general 
sales manager to Messrs. Vickers Petters, Ltd., of Ipswich 
Works, Ipswich, manufacturers of vertical two-cycle oil engines 
for stationary and marine purposes. His headquarters will 
be at Vickers Petters’ Works at Ipswich. 

Wireless on Fishing Vessels —Some thirty British steam 
trawlers have now been fitted with wireless apparatus by the 
Marconi Co., and it is anticipated that considerable benefit 
will accrue to enterprising owners from the use of this equip- 
ment, and experience has shown that wireless communication 
between skippers and owners has been of great value. The 
trawlers so far equipped аге the property of owners at Cardiff. 
Milford Haven, Fleetwood, Hull and  Grimsby, and it is 
expected that the list will soon be extended, ; 
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Trade Notes, Various Items. 

Circular No. 10, dealing wth Direct Acting Boiler Feed Good News.— t a meeting of the Newport (Mon.) Corporation 
Pumps, has just been issued by Plant and Supplies, Ltd., of last week it was resolved to make further extensions at the 
12/13, Henrietta Street, London, W.C.2. It should prove of Electricity Works, and to duplicate the orders recently placed 
interest to all central station engineers and others who have | With the Spearing Boiler Co., Ltd., for boilers. 
steam plant under their control, Exhibition.—' he Society of Motor Manufacturers and 

Pamphlet Ног deals with the Helsby Magneto Mine Exploder | Traders, Ltd., of 83, Pall Mall, S.W.1, has decided to hold at 
Shot Firing Cables and Accessories, as made by the British | Olympia from ‘Jhursday, November 22, to Saturday, 
Insulated and Helsby Cables, Ltd., of Prescot. Ji gives illus- | December 1, an exhibition of commercial motor vehicles and 
trations and clear details of the different types ot exploders | their components and accessories as well as of the plant, 
which the company supply to meet the various requirements of machinery and materials used in the construction, mainten- 


mine managers, etc., as well as specifications of the wires, 
cables and accessories which go to form the complete outfit. 
Tt will interest all mining engineers in this country and in the 
Colonies. 


A 4-pp. circular just issued by the Midland Electric Manufac- 


turing Co., Ltd., of Barford Street, Birmingham, gives details 
and illustrations of the new M.E.M. Fuseboard of the latest 
cradle type. These fuseboards are excellent . time-savers in 


installation work, as well as representing a well-turned-out job, 
and that they give complete ‘satisfaction may be gauged from 
the fact that over 10,000 were sold in 1922. The circular is 
worth writing for, and should certainly be in the possession of 
every installation contractor. 

A  neatly-printed catalogue of  Lister-Bruston Automatic 
Electric Light and Power Plants has just been issued by Messrs. 
R. A. Lister and Co., Ltd., of Dursley, Glos. It contains 
illustrations of various important buildings in which these 
automatic plants are already in use, as well as particulars of 
the engines, batteries and component parts which go to form 
this well-known system. It should be in the possession of all 
installation contractors, and we recommend early application 
for copies. 


No. 2 of the Sunco monthly price Est of electrical supplies 
has just been published by the Sun Electrical Co., of 118, 
Charing Cross Rd., London, W.C.2. It contains the usual 


mass of prices of standard lines for electrical engineers and 
contractors, as well as of certain special wireless sets, for which 
there should be a ready market, and we can only say that if 
there is an electrical contractor who has not yet received a 
copy he should make a point of writing to the company and 
asking for it at once. 

A catalogue of electric-light fittings for all industrial pur- 
poses has just been issued by the "Engineering and Lighting 
Equipment Co., Ltd., of Sphere Works, St. Albans, Herts. It 
is well printed and illustrated, and so bound that subsequent 
lists can be added in the same binding case without any 
difficulty. The entire range of fittings listed in the cata'ogue 
is constructed to take the company's well-known * Anti-Break ” 
vibration absorbers and thus save damage to the lamp filaments, 
thereby reducing maintenance costs to a minimum. 

A new paste flux for soldering purposes is now being placed 
on the market by the Electric Flux Manuiacturing Co., Ltd., 
of Wellington Place, Wellington Street, Redditch. It is claimed 
for it that it is absolutely non-corrosive and will assist the 
solder to combine with the metals to be soldered and also help 
it to flow. It is therefore directly suitable for all electrical 
conneciions, because it contains no acid and there is no fear 
that the joint will ultimately be corroded and destroyed. The 
tins are to be put on the market at 6d. each, and interested 
readers should make a point of writing for circulars without 
delay. 

A circular dealrng with the Herbert Pendulum Hardness 
Tester has just been issued by Messrs. Edward G. Herbert, of 
Atlas Works, Chapel Street, Manchester. It will be of direct 
value to all who are in any way interested in testing the hard- 
ness of substances which may range from lead to sapphire, and 
is especially applicable to hardened steels. The list is 
certainly well worth careful perusal. 


Wireless to South America.—A new commercial wireless 
service between Great Britain and the South American 
Republic of Colombia was inaugurated recently. 


ance and development of roads. 


The Е.р.А. Council.—A new Council was appointed at the 
annual meeting on March 16. Space does not permit us to 
give the full list, but we notice a few well-known names among 
the new members. For instance, Mr. E. E. Sharp, of Venners, 
has been added as a representative from the Beama, and 
" Bobby " Smith, of Drake and Gorham Wholesale, Ltd., repre- 
sents the Electrical Wholesalers’ Federation. Altogether, it is 
a strong Council, and one which is likely to help Mr. Beau- 
champ in his forthcoming campaign, 


Meetings.—The Junior Inst. of Engineers will meet at 39, Vic- 
toria St., Westminster, S.W. т, on Friday, 2oth inst. Lec- 
turette, “The Business of Engineering, by Н. N. Munro 
(Memiber). Also on the 27th inst., Lecturette, * Stock Control," 
by J. Fearn (Member); and on May 4, Lecturette, “A.C. 
Neutral Point Earthing," by S. A. Stigant (Member), slides. 
All at 7.30 p.m. The Inst. of Production Engineers will 
meet at 7.30 p.m., on Friday, 27th inst., at the Engineers' 
Club, Coventry Street, London, W.1. Paper, ‘‘ The Efficient 
Tooling of Automatics,’ by Mr. L. C. Keen. All interested 
are invited. to attend, whether members of the Inst. or not, 
and no tickets are necessary. 

A Promising Student.—Mr. Basil Mott, C.B., vice-president 
Inst.C.E., presented the certificates on Tuesday to the students 
of the Crystal Palace School of Practical Engineering, one 
award being the medal of the school to Mr. Leonard Jarrand 
for having gained eight certificates out of a possible nine during 
his course, none below third in order of merit. Mr. Mott, in 
his address, said he did not know апу profession which 
benefited the human race to such an extent as that of the engi- 
neer. It was a profession of intense interest, and directly or 
indirectly influenced the lives of them all. Marvellous as had 
been the strides of surgery since the war, where, he asked, 
wonld surgery be without the engineer, because of the wonder- 
ful instruments constructed ?—why, surgery would be helpless. 
He praised the school very highly, and referred to the number 
of pupils now holding high positions in the profession, who 
owed their early training tc Mr. J. W. Wilson, the Principal, 
and Mr. Maurice Wilson, the Vice- Principal. 
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G.E.C. OIL-IMMERSED CONTROL GEAR. 


We have recently received two leaflets from the 
General Electric Co., Ltd., Magnet House, Kingsway, 
W.C.2, and Witton Works, Birmingham, etc., giving 
particulars of certain ranges ‘of their oil- immersed motor 
control. 

The first leaflet (Technical Description No. 228) con- 
tains particulars of oil-immersed rotor starters. 'These 
are designed in two patterns, the first suitable for 
ordinary industrial purposes and the second for fiery 
mines. Several standardi sizes are manufactured 
ranging from то h.p. to 240 h.p. 

A general idea of the construction of these units 
will be obtained from Figs. 1 and 2, which show interior 
and exterior views respectively. It will be noted that 
the resistance contacts are at the top of the oil tank 
so as to enable inspection to be carried out without 
lifting the unit completely out of the tank, but ample 
provision is made for a large head of oil above them. 
The resistances are wound on poreclain bobbins which 
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are secured to the slate base on which the contacts, 
movable arms, etc., are mounted. The bottom of the 
porcelain bobbins are fixed to wrought iron straps which 
act as stays and prevent damage during transit. 

The general pattern of tank is of welded steel, but 
in the flame-proof tank a special method of construction 
has been adopted. The usual machined joints are pro- 
vided at the top. 

Apart from the fact that the resistance contacts are 
near the top of the tank, every provision has been made 
in other respects for inspection. Thus a special inspec- 
tion cover seen at the right-hand bottom side of Fig. 2 
fits over the back of the lid; the removal of this enables 
preliminary inspection to be made. In the case of the 
design for use in fiery mines, a screwed inspection plug 
is fitted. 

A step-by-step slow motion device is provided, and in 
both designs provision is made for conduit or cable 
boxes, so that the cables are not disturbed if either 
the main or auxiliary cover has to be removed. In the 
case of the flame-proof tank, the inlet in the tank cover 
is fitted with a flame-proof cable box specially designed 
to receive armoured cable. The starters can be com- 
bined with oil switches to form a complete motor con- 
trol unit. Interlocks are fitted so that it is not possible 
to close the oil switch until the starter handle is in the 
“ off ” position. 

The second leaflet to which we refer (Standard 
Specification X. r3) deals with horizontal oil-immersed 
drum type controllers. These are designed primarily 
for fiery mines, but at the same time will be found 
equally serviceable for the control of A.C. motors in 
steel works, dockyards, flour mills and similar situations 
where heavy demands are made upon starting gear. 
These units are made in three sizes for the control of 
motors from 60 h.p. to 120 h.p. 

All the working: parts are contained in a stout cast- 
iron case of minimum size. "The drum is carried in end 
brackets which are bolted to the lid. Consequently, 
when the lid is opened the whole of the drum is dead, 
and adjustments can be made without fear of shock. 

The drum consists of a square mild steel shaft on 
which micanite has been moulded, and a cast-iron hub 
with projections on which are fixed the moving con- 
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tacts. The hub is split longitudinally and clamped on 
the steel shaft; it is also divided into suitable sections, 
so that the necessary control operations are made 
possible. The contacts are of hard drawn copper. 
Before they are mounted on the projection from the 
hub, the projections are machined so as to ensure a true 
circular motion. 

The contact fingers are clamped to a mild steel square 
bar upon which is first moulded a layer of micanite. 
"he bar is securely fixed to machined surfaces in the 
end brackets which carry the drum. The contact tip 
which makes contact with the drum is a half-round 
section of hard drawn copper, which is easily renewable 
when required. Current is carried from the cast-iron 
body of the finger to the copper tip by means of copper 
laminations; the current, therefore, does not pass 
through the spring which gives the necessary pressur> 
Lo the copper tip. The clamping bolts securing these 
to the contact fingers are provided with spring washers 
so as to take up any compression that may occur in 
the micanised bar on which they are mounted. 


Fic. 3. 


The means of adjusting the pressure of the contact 
finger in the drum are very simple and effective. 
Attached to the body of the contact finger (Fig. 3) is a 
forked brass strip. A milled nut is provided, which at 
one end has a square fitting into the slot. This prevents 
the nut from turning due to vibration or any other 
accidental cause. If it is required to adjust the pressure 
on the drum the finger is pressed back a little way and 
the nut adjusted, and then allowed to fall back to its 
normal position ; 
drum can be adjusted without the use of tools. 

The external connections are led in to sockets in 
which they are firmly secured by “© pinching-in ° screws. 
The sockets are secured to substantial brass contact 
blocks, which are clamped to a steel rod om which 
micanite has been moulded. It should be noted that 
the terminal bar is in a separate compartment of the 
case from the oil. 

Contact is made between the terminal block and the 
controller finger by a heavy copper tip, similar to the 
tip of the contact finger. It is so arranged that when 


thus the pressure of the finger on the 


the lid is closed and screwed down the tip is pressed 
firmly on the terminal block. No flexibles are used in 
the design. 

External coanections are brought in at the bottom 
of the terminal compartment. Provision can be made 
for cable boxes, armoured clamps, or conduit. Inside 
sealing can also be arranged jf desired, bitumen being 
filled in the terminal compartment for this purpose. 

The operation is by means of a lever, the handle of 
which is at a comfortable working height. The lever is 
geared to the drum so as to obtain the necessary drum 
motion with ease, and to prevent oil leakage through 
the gland. Interlocking arrangements are provided, and 
particular attention is directed to the fact that, when the 
controller is in the '* off " position, the motor is com- 


ЕС, 4. 


pletely isolated from the line, all three phases being 
broken by the controller. A feature of the design of 
the controller is that ample clearances are allowed, so 
that inspection, renewals, etc., are easily carried out. 
These drum-type controllers can, if required, be com- 
bined with a pedestal-mounted oil switch, so as to form 
a complete motor control unit. This illustration shows 
the controller mechanically interlocked with the oil 
switch. In the event of the oil switch opening when 
the motor is running, the controller must first be 
brought to the “ off " position before the switch can 
be closed again. If desired, an electrical interlock can 
be supplied, as shown in Fig. 4. When in the working 
position, in either direction, the lever boss presses down 
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on the spring plunger, as shown. Should the oil switch 
trip when running, it js necessary to bring the handle 
to the “ off " position, when the plunger will rise to 
its full extent, and the disc make contact between the 
two pins which closes the no-volt circuit on the oil 
switch. 

The leaflets on which this description is based con- 
tain, in addition to the information given above, full 
particulars as to sizes, ratings and other necessary 
details. Copies of either or both publications are 
obtainable from the G.E.C.’s head offices in Kingsway, 

_ or any of the branches. 


ELECTRICAL ENGINEERING.—FINAL GRADE. 


Solutions to 1922 Examination Questions of the City and 
Guilds Institute. 


By EDWARD Hucues, B.Sc. (Hae) A-M.TE.E. 


(Continued from page 207). 

Е О. 16.—Describe a type of condenser used to com- 
_ pensate for lagging current in a power supply system. 
A 2,000-volt, 50-cycle motor installation has a maximum 
load of 300 kVA at a power-factor of 0.6. Calculate 
_ the capacity of a condenser to raise the power-factor to 
0.95 at maximum load. What will the power-factor be 
when the load is halved ? 


Р 


А. 16.—The simplest and cheapest form of condenser 
for power-factor correction on comparatively small 
systems is the static condenser. One method of obtain- 
ing a large capacity without making the condenser 
unduly bulky, is to use tinfoil paper prepared by pasting 
very finely subdivided tin on one side of very thin paper, 
the coating being rendered electrically continuous by a 
| calendering process. If two spirals of such paper be 
| rolled up together, the films of tin will be separated by 
the paper. To enable the dielectric to withstand higher 
{ voltage, one or more layers of thin plain paper are inter- 
| leaved between the strips of tinfoil paper. The rolled 
strips are th roughly dried and then impregnated with 
paraffin wax. 
| Electrical connection to the tinfoil is made by means 
| of very thin metal strips placed between the foiled 
surface and the interleaving paper, the coating of tin 
being so extremely fine that it is impossible to make a 
§ soldered connection to it. 
| Such condensers are made in elements of about one 
| microfarad capacity, these elements being grouped to 
Н give the total capacity required and housed under oil 
in tanks. The working voltage of the type mostly 
|, used is about боо volts ; so that when the supply is H.T., 
| transformers have to be employed between the supply 
‚ and the condensers. 
| Static condensers possess the important advantages 
| of not requiring any attention and of wasting only a 
j| very small amount of power, the latter being about 
|, 0.5 per cent. of the input kVA for condensers of the 
| above type when used without transformers. 

It may be mentioned that synchronous motors, when 
| over-excited; take a leading current ; and when operat- 
' Ing on no load for the specific purpose of improving the 
!! power-factor, such machines are referred to as “ syn- 
| chronous condensers.” They have the disadvantages 
i of being generally more expensive than static condensers 
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in first cost and of being more costly to operate owing 
to their greater losses and the necessity of at least some 
attention. Synchronous condensers possess the advan- 
tage, however, of assisting to correct the phase relation- 
ship between the line voltages, and have consequently 
been used in connection with power transmission over 
very long distances. 


In calculating the required capacity of the condenser, 
it will be assumed that the current taken by the con- 
denser leads by 90°. Also, since the load consists of 
motors, the system will be assumed three-phase. 


Current at P.F. of 0.6 NES 1,900 —86.5 
I.73 X 2,000 
and current at P.F. of 0.95 =86.5 х 2 —54.6 


If OA and OB in Fig. 19 represent the currents taken 


at power-factors of 0.6 and 0.95 respectively, and OC 
the current taken by the condenser, then OB must be 
the diagonal of the parallelogram formed by OA and OC. 
OV represents the phase voltage across the load should 
the latter be connected in star. 


Produce AB to meet OV at D. 
Then QC =AB=AD-BD 
—O0A-sin VOA -OB sin VOB. 


But sin VOA = V 1-cos VOA 
= (т - (0.6)?=0.8 
and sin VOB = / I = (0.95)? —0.312 
OC —-—(86.5x0.8) - (54.6 X 0.312) 
—52.16 


=line current taken by condensers. 
If condensers be connected in mesh, directly across 


the 2,000-volt lines, phase current = =30.2 amps, 
andif C  =capacity of each phase in farads, 

{цә —omtCF. і 

1*6: 30.2 —2:X 3.14 X 50 СОХ 2,000 


Q1 —48.1 X 10 ^5 farads 
—48.1 microfarads 
and total capacity of condensers required for the three 
phases = 3 x 48.1=144.3 míds. 


When the load is halved, the line current is 43.25 
amps., and is represented by OE. But since the current 
t aken,by condensers is unaltered, the{resultant current is 


Original fror 
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represented by OF, the diagonal of the parallelogram 
formed by OE and OC, and the power-factor is given by 
cos FOV. 

If G be the point of intersection of OV and EF, then 


Е OG 
cos FOV = OF 
But OG =OE cos VOE 
= 43.25 X 0.6 =25.95 
and ОЕ? =OE? +0C? +20E ХОС xcos COE 
=OE? +0C? - 20E xQCxsin "ОЕ 
=(43.25)* + (52.16)? = 2х 43.25 Х 52.16 X 
[0.8 
—980 
OR aren: 
and cos FOV = 25:95 _0.828 
31.3 
Since this power-factor is smaller than the 


power-factor of 0.95 lagging at full load, the resultant 
power-factor at half-load must be leading. This point 
can also be checked thus :— 
EG =QE sin VOE 

—43.25 x 0.8 —34.6 
ЕБ = 0652216 
. EF is greater than EG, and OF must lead in 
front of OV. 


But 


Correction to solution of Q. 13, C. & G. Final Grade. 


The latter part of this eO should read : 


DM bs wie rM 


2 
3 (, e Ee _ 400 


Weight of copper for A.C. system 


i Weight of copper for D.C. system 2.5. 
ЗИРЕ 


RATE ОЕ SULPHATION ОЕ STORAGE BATTERY 
PLATES: 


An investigation has been undertaken by the U.S. 
Bureau of Standards to establish, if possible, a speedy 
and accurate method for the measurement of the effect 
of impurities in storage battery electrolytes. Methods 
which have previously been used require considerable 
time, and accurate and consistent results are difficult 
to obtain with them. 

The new method which has been devised is based 
upon successive weighings of the positive or negative 
plates while immersed in the solutions to be tested, 
which are maintained at a constant temperature. 

The battery plates were immersed in the various 
electrolytes contained within a thermostat bath and so 
arranged that any plate could be brought in the arm of 
a sensitive balance for weighing. Weighings of the 
plates were made daily, and the results were computed 
as the increase in weight of the plate per hour. 
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The results showed considerable differences in ‘the 
rates of sulphation of plates made by various manu- 
facturers, and marked differences in the rate of sulpha- 
tion produced by different concentrations of the acid 
solution were demonstrated. Temperature also plays 
an important part in determining the rate of sulphation. 
—Telephony (Chicago.) 


Correspondence. 


THE W. E. HIGHFIELD SHIELD. 


To the Editor of ELECTRICITY. 

Sir,—In continuation of our letter of March 29, in 
which preliminary notice was given regarding the 
decision of the Board of Control to award prizes for 
educational papers. by members, the following com- 
ditions governing the competition were approved at 
the members’ meeting on the 12th inst. :— 

(1) All entries and papers addressed to the General 

Secretary must be received at the Head Office not 

later than Monday, April 3o, 1923. 

Subjects of papers must refer to the electrical 

industry and/or the Association. 

All papers will be typed out by head office, and 

each paper given a number. 

The typed copies will be read at the meeting on 

May 8 next by selected members of the B.O.C. or 

others, so that the identity of the writers will not 

be known. 

Those present at the meeting on May 8 will vote 

by putting a cross (X) opposite the number of the 

papers which they think best. 

Papers sent in will be kept in the possession of the 

General Secretary, and the names of the writers 

will not be known until after the ballot decision has 

been declared. 

(7) A signed declaration that the paper is the unaided 
work of the competitor must accompany ‘each 
paper. 

The above conditions should make for fair judging. 

It was decided by the members' meeting to call the 
Shield, which has been presented by the president, the 
W. E. Highfield Shield, a slight recognition of Mr. 
Highfield's interest in the work of the Association. 

Three valuable prizes are also being given for the 
first, second and third winners. 
first prize will be entitled to hold the Shield for one 
year, and his name will be suitably inscribed thereon. 

The object of the scheme is to encourage papers of 
a practical nature and original thought, and these will 
receive first consideration in judging. The literary 
excellence is of minor importance, 

A number of entries and papers have already been 
received, and readers of ELECTRICITY 
remember that the last date for receiving papers and 
entries is April 30, 1923. 


(6) 


The Shield may be viewed at the registered office of | 


the N.A.S.E. 
Yours faithfully, 
F. T. ALLDREAD, Chairman. 
A. BRAMMER, General Secretary. 
(Nat. Ass. Supervising Electricians.) 


, Victoria Street, London, SAW 
April 18, 1923. 
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The winner of the — 


are asked to. 
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1923 


It is almost certain that 
1923 will be known as 


The Year of 
Recovery 


in trade. 


Are you ready? 


Are you clear of all the makeshifts and substitutions of a period 
of crisis and depressed trade? Have you got away from 
** War Surplus Stores," “ Bankrupt Stocks " and *'Just as Good " ? 


Have you made your contract for 


„М.А. Cables 


With the Design upon the Label ? 


Copyright 
БВ. 


Atkinson, 
' Exclusive 
| Licensees, 


Makers of C.M.A. Cables: | 


The Anchor Cable Co., Ltd. W. T. Glover & Co., Ltd. The London Electric Wire | 
British Insulated and Helsby W. T. Henley’s Telegraph Co. and Smiths, Ltd. 

Cables, Ltd. Works Co., Ltd. Siemens Brothers & Co., Ltd. 
Callender's Cable and Соп: The India- Rubber, Gutta- 

struction Co., Ltd. Percha & Telegraph Works St. Helens Cable & Rubber 
The Craigpark Electric Cable Co., Ltd. ey Co., Ltd. 

Co., Ltd. Johnson & Phillips, Ltd. Union @ableCa. Ltd. 
The Greengate & Irwell Liverpool Electric Cable Co., 


Rubber Co., Ltd. Ltd. Western Electric Co., Ltd. 
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For a new Electrical In- 
stallation or an extension 


there is nothing so easy 
as the = 


Wiring System 


whether from a steel barrel, casing and capping, or 
an existing H.W.S. installation. 


It can be run along the top of the skirting board to 
the plug, so closely that it can scarcely be seen. If 
it 15 pained to match the skirting board it looks 
like part of the beading. 


Your client will be delighted and will take pride in 
asking his guests to “ find the wiring "—-—to your 
own ultimate advantage in new recommended 
clients. 


W.T.HENLEY'S TELEGRAPH WORKS Сол. 
Blomfield Street, London Wall, ——-——LONDON, EC А 


MOTORS, A.C. & D.C 
DYNAMOS. 
MOTOR GENERATORS. 


A TRUE OHMMETER —NOT A VOLTMETER 
CALIBRATED IN OHMS. 
500 VOLT GENERATOR 


"m д SAND PITS, BIRMINGHAM 
Seales Zena tein Ein EQ “HIGBRO,” B'HAM. (CENTRAL 1648 BCH. EX.) 


reading’ кош 


hms to 
00 Megohms 5 


ТНЕ ; 265, STRAND, . LONDON, W.C.2. 
s (CT 5956.) 
Record Electrical Co., Ltd. 3, YORK STREET, MANCHESTER 
INSTRUMENT MAKERS. (CITY 3713) 
BROADHEATH, MANCHESTER, 84, ALBION STREET, LEEDS 
Phone—Altrincham 164. Grams —Infusion, Altrincham, (22762.) 
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TO OUR READERS. 


EnEOTRIOITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt hasa 
Mad yp gale throughout the United Kingdom, as well as in the British Colonies 
an road. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application. Subscription: 13s.a year, 6s. 6d. half year, 3s, 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 


Questions to which an answer is required must be accompanied by a 1jd. 
stamp for reply. When considered of sufficient mterest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard, 


Current Topics. 


The long drawn-out wrangle between all the prin- 
cipal parties interested in the future of broadcasting is 
not a very good object lesson on how 


The to conduct what is in effect a 
Broadcasting national enterprise. it would appear 
Fiasco. from the divergent and conflicting 
interests that a strong man 15 


wanted to pull the chestnuts out of the fire unless 
broadcasting is to be allowed to die a natural death. 
There was quite enough haggling’ and delay over the 
original scheme, long before the public were given 
what they had been promised for so long, and, now 
that the actual broadcasting entertainments have been 
running for one winter only, another complication has 
arisen over the vexed question of ** constructor's 
" for those ambitious people who desire to 
build their own sets at home and enjoy the additional 
pride of having created a practical receiving set with 
their own hands. 


There is no radical objection to this course, and the 
Postmaster-General has apparently agreed to issue such 
licences at the very nominal fee of ten shillings, half 
of which would be handed over to the Broadcasting 
Company as a contribution towards the cost of provid- 
ing the entertainments. In view of the original under- 
taking by a former Postmaster-General to protect 
British trade for at least two years from the commence- 
ment of broadcasting, however, the Broadcasting Com- 
pany stipulate that essential components purchased 
under such a constructor's licence should bear the 
B.B.C. stamp and be subject to a very nominal 
royalty, also towards the cost of the entertainments, 
which cannot be carried on without adequate financial 
support. 


Certain firms interested in the importation of German 
and other Continental and American wireless apparatus, 
together with the smaller manufacturers who have no 
financial stake in the new hobby, take exception to this 
proviso, and they are very naturally backed by the 
various radio societies, who, human nature being what 
It 15, are out to secure the cheapest possible market 
for their large membership. In the circumstances, 
unless it is made incumbent upon manufacturers and 
suppliers of components to stamp their goods 
B.B.C.," it is self-evident that there will be an 
immediate and considerable dumping of cheap foreign 
wireless components into this country, to the detriment 
not only of the British manufacturers of such goods, 
but also to the broadcasting movement as a whole, 


since the Broadcasting Company will be deprived о! 
sufficient revenue for providing adequate and acceptable 
entertainments. 

Whilst sympathising with the popular ideal of 
cheaper receiving sets, one cannot divorce this ideal 
from the necessity for finding the money for the enter- 
tainments. Virtually what the sponsors of unstamped 
components are asking for is freedom to import cheap 
and nasty goods, coupled with the ability to enjoy free 
entertainment for 365 days in the year if they so wish. 
Five shillings a head from the public who take out con- 
structors’ licences obviously won’t go far towards 
entertainments broadcasted daily from half a dozen 
transmitting stations spread about the British Isles, 
each with its costly plant and skilled technical staff, to 
to say nothing of the artistes who are engaged to sing, 
play and recite. We have been somewhat drastically 
criticised by our American contemporaries on the way 
we have mismanaged our broadcasting venture, and, if 
the P.M.G. adheres to his policy of allowing free and 
unrestricted trade in components, we look like qualify- 
ing for the criticism which has already been levelled at 
us, together with an equally chaotic state of the ether 
to that alleged to prevail in U.S.A. 


Little signs are not wanting that the purchasing 
public must still be on the qui vive against the 
profiteer, who, profiting by the 
Watch the full in Press publicity, is again 
Profiteers. ^ putting up the retail prices of certain 
essential commodities. . Thus, the 
publication of the Budget and the passing over of sugar 
in the matter of relief from taxation has been made an 
excuse for raising the price of this staple food, although 
there is no logical excuse! ог this action on the part of 
the trade. Again, | heard a rumour to-day that 
galvanised ware, together with certain kinds of soap, 
are to have a penny or two tacked on to the present 
retail prices. The moral to shopping housewives is: 
Watch prices, and deal only with those establishments 
which mark their goods and sell at current rates. In 
the case of a general increase, buy as little as possible 
of the particular commodity affected. It is wonderful 
what a co-operative boycott will effect in the way of 
checking profiteers. 


Verily we are a strongly conservative race, and it 
takes generations to overcome some of our pet theories. 
Only a few weeks ago we had the 

Miners’ Lamps: experience of a lecturer preaching 


A Strong against the evils of incandescent 
Prejudice. electric and even gas lighting, and 


beseeching us to revert to the wax 
candles and tallow dips of our forefathers if we valued 
our eyesight. Similarly, among mining experts there 
is still considerable prejudice in favour of the old- 
fashioned Davy safety lamp, which has admittedly done 
good service in British coal mines for many years, but 
suffers from the disadvantage that its standard of maxi- 
mum illumination is of a very low order. Within the 
past decade considerable progress has been made in 
the. design and development of electric lamps for 
miners, which have a higher standard of illumination, 
and are equally as safe, if not safer, in gaseous atmo- 
spheres than the oil lamp which they displace. 
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One objection to the electric as against the oil lamp 
is that, to every experienced miner, the latter con- 
stitutes an ever-present warning against the presence 
of firedamp, the nature of the flame giving instant 
indication of danger from this gas. The electric lamp 
does not possess this property, but, on the other hand, 
appropriate and very sensitive apparatus has been pro- 
duced and is available for close detection of firedamp 
and other dangerous gases, and there is no excuse for 
its absence where such safeguards are rendered neces- 
sary by the nature cf the pit in which coal is being 
hewn. 


As if this objection to progressive development were 
insufficient, we now have so high an authority on mining 
matters as Sir Henry Hall advancing the theory that 
a better light is not required for coal getting, and that 
miners’ nystagmus is probably not attributable to eye- 
strain at all, but rather to volatile gases given off by 
certain grades of coal. Whilst one bows to Sir Henry’s 
superior wisdom and experience of coal mining, one 
can scarcely concede that the occupation of coal 
mining can be conducted under too high a standard of 
illumination. We all know how trying to the eyes any 
dark background can be under artificial illumination, as 
witness the housewife darning stockings by gas or 
electric light. There is scarcely any known substance 
blacker than coal and, for men who spend all their 
working hours at the coal face surely the best possible 
artificial illumination, short of glare, is the least we can 
provide them with. я 

ELEKTRON. 


TELEGRAPHY.* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute at the Final Grade 
Examination in Telegraphy held in May, 1922. 


COMPILED BY A SILVER MEDALLIST. 


(Concluded from page 208) 


Q. 9.—Explain with diagrams the principle of Baudot 
multiplex working. 

A.—The Baudot is a multiplex type-printing tele- 
graph system based upon the use of a 5-unit code for 
the alphabet. The signals representing a letter are sent 
to the line by means of a manually operated keyboard 
working in conjunction with a distributor, which latter 
consists of a number of concentric metallic rings, 
traversed by rotating brushes. At the distant station 
the incoming line currents operate a polarised relay 
which delivers through the medium of another distri- 
butor the current impulses to a receiver; the latter 
translates the impulses and prints the message in block 
letter capitals upon a blue slip of paper. In the Baudot 
code the various letters are made up of combinations 
of positive and negative current impulses, each letter 
consisting of a different combination, but occupying 
the same time in line transmission. The number of 
impulses per letter, whether negative or positive, or 
a combination of both, is five. 

Distributors are employed, one at each end of the 
line, to enable the multiplex principle of giving a number 


* Consult also “Questions and Solutions in Telegraphy and 
Telephony,” Final Grade, by Few, 2s. 3d. post free from 
ELECTRICITY Office. par 


of operators successively the use of a telegraph line 
alone for a short time during recurring periods to be 
used. Fig. 2 shows the principle of the Baudot 
system. For the sake of simplicity only two arms 
sub-divided into five segments are shown at each end. 
The segments are insulated from each other. At the 
station B the segments of one arm are shown connected 
to the contact levers of a sending instrument, which 
are operated by five keys and constitute the keyboard 
of one operator. At A the segments are connected 
to a set of five electromagnets which form with other 
mechanism one receiving instrument. The polarised 
relay is necessary at A because the electromagnets of a 
receiver being non-polarised would be operated by both 
positive and negative currents, and it would not be 
possible to operate them selectively if they were con- 
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FIG. 2. 


nected direct to the line. The two brush arms are 
assumed to be running in phase, that is, they are revolv- 
ing at the same uniform rate and occupying the same 
relative positions revolution after revolution. The 
depression of any key of the keyboard simply determines 
that a marking current (ie., negative) shall be sent 
from that particular key. Thus if 2 and 5 be depressed 
a spacing current will be sent from r, marking from 2, 
spacing from 3 and 4, and marking from 5. At A 
the relay tongue moves to marking in response to 
currents 2 and 5, and to spacingin response to r, 3 and 4. 
Numbers 2and 5 electromagnets will therefore be actua- 
ted bythe currents sent from the local battery joined 


to the marking contact of the relay. 


In order that the keys may be operated at the right 
time, i.e., just before the brush reaches the segments 
allocated to a particular keyboard, a cadence. signal 
is provided in order to warn the operator. This is 
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given by the tapping of the armature of an electromagnet 
worked from a contact on the distributor, placed 
inside the keyboard. In addition to warning the 
operators when to depress the keys, it isalso necessary 
to prevent them from allowing the keys to rise before 
the brush has passed over the corresponding segments. 
This is ensured by a mechanical locking device which 
releases the depressed keys when current passes 
through the cadence electromagnet. 

Phase relationship is maintained between the brushes 
at the two stations by using two segments on the 
sending ring at the “ correcting station” B for sending 
a correcting signal, which consists of a negative current 
followed by a positive. The brush arm at the station B 
is set to run at a speed of 180 revolutions per min., 
which is equivalent to a speed of 30 words per min. ; 
while that at the “ corrected station" A is arranged to 
run slightly faster, usually about 1802 revolutions per 
min. The relative positions of the positive and negative 
correcting segments at Band the correcting segment 
C at А are such that if the brush at B is on the positive 
segment and that at А is on C, then the two brush arms 
are in phase. If, however, the brush at B is on the 
negative segment when that at А is on C, which is bound 
to happen sooner or later, since 415 “ running ” faster 
than B, then the brush arm at A is in advance of that at 
B. Nowin this latter case the tongue of the polarised 
relay at А is on the marking stop, because B is sending 
a negative current which В is “ marking," hence the 
correcting electromagnet connected to segment C will 
be operated. The resulting movement of the armature 
of the correcting electromagnet acts on the driving 
mechanism of the distributor brushes and momentarily 
uncouples the brush arm from the driving mechanism 
so that the phase relationship of the brushes is restored. 

It is necessary, of course, that the brushes should 
rotate at a uniform rate; two methods are in use for 
driving the spindle which carries the brush-holders. 
In the first and older method the necessary energy 
required is furnished by a falling weight. Theoretically 
this should give a constant speed to the brushes, but 
it is necessary in practice to provide a centrifugal 
governor to prevent fluctuations due to variations in the 
Irictional resistances in the driving mechanism, otherwise 
satisfactory multiplex working would be impracticable. 
The second method, which is superseding the weight 
drive, consists in using a vibrating reed and phonic 
wheel motor directly coupled to the brush axle. The 
phonic wheel motor is specially constructed to prevent 
speed oscillations and à governor is not necessary. 


Q. ro.—Describe with a diagram the principle of a 
double current duplex repeater. 


4.—The skeleton connections for duplex repeater 
working are shown in Fig. 3. 

The local circuits, the keys, leaks, etc., have been 
omitted for the sake of clearness, and the four compensa- 
tion circuits have been denoted by R. The batteries are 
shown connected with the keys at rest, and it is assumed 
that the circuits have been balanced for resistance and 
capacity, as in ordinary duplex working. 

When the keys are at rest, the path of the current is 
from the positive pole of the down office battery, 
through the Dcircle, U circle coil of the down office 
relay, downline, D to U coil of the down side transmitting 
relay, T terminal of the up side transmitting relay, via 
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the tongue, left half of the battery to earth, in at the 
right coil of the down office galvanometer to the nega- 
tive pole of the battery. The path of the current in 
the down side compensation circuit is from the positive 
pole of the left half of the up side battery, through the 
down side compensation circuit, circle coil of the down 
side relay (direction Uto D), to T of the up side relay, 
via the tongue and spacing contact to the negative pole 
of the battery. Thus, with the keys at rest, the down 
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FIG. 3. 


office battery and the up side battery combine to pro- 
duce a current in the plain coils of the down side relay 
(direction D to U) twice the value of that in the circle 
coils of the down side relay (direction U to D); the tongue 
ofthe down side relay is therefore held against the spacing 
stop. 

Similar remarks apply to the up side relay which 
spaces under like conditions. 

When the key at the down office is depressed, the 
down office battery is reversed and opposes the up 
side battery ; no current therefore flows in the plain 
coils of the down side relay. The current from the up 
side battery, however, flows through the down side 
compensation circuit, through the U circle, D circle 
coils of the down side relay, and causes a mark. 

Similar remarks apply when the up office key is 
depressed. 

When both keys are simultaneously depressed the 
current is everywhere reversed in direction, and the 
line currents being stronger than the spacing compen- 
sation currents, cause the relays to mark. 

Thus the relays at the repeater office take the place 
of the keys and transmit the signals to the terminal 
stations in the same way as if the receiving apparatus 
were connected directly in the same circuit as the keys. 
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A Wheatstone receiver in “leak ” and a switch are 
provided so that the repeater clerk may check the signals 
passing through the repeating apparatus to the terminal 
stations. Sounders and signalling keys are also pro- 
vided to enable communications to take place with the 
terminal stations whenever necessary. 


О. 11.—What are the relative advantages of the 
increment and decrement methods of working quad- 
ruplex telegraphy ? What is the cause of split signals 
on the B side relay of the increment method of working 
quadruplex ? Explain by means of a diagram the 
method adopted to minimise this effect. 

A .—The decrement method of quadruplex telegraphy 
differs from the increment in that the whole battery is 
applied to the line when the Б key is at rest and part of 
it cut out when the B key is depressed—exactly opposite 
conditions to those under which the increment system 
is worked. The fact that the full power is normally 
joined up constitutes a disadvantage of the decrement 
as compared with the increment method, as a much 
greater expenditure of battery power is entailed, and 
moreover the higher voltage imposes a greater strain on 
the insulation of теңге. ТШЕ decrement method is 
not possible over very long lines. 

In the increment system the connections of the local 
circuits of the B side relays have to be joined up in a 
certain way in order to surmount what is termed the Б 
kick. This term is applied to the mutilation of the 
signals received on the В relay, due to the fact that the 
reversal of current, when the distant A key is operated, 
occupies an appreciable time. If while the distant B 
key is depressed the А key is also depressed, the current 
is reversed in the line and the cores of the receiving 
B side relay are momentarily demagnetised. The spring 
on the tongue of this relay therefore pulls the tongue 
to the opposite stop, causing a " kick ” or split in the 
signal. This defect is one of the principal weaknesses of 
the increment method and is the more pronounced the 
greater the capacity or the more defective the insulation 
oftheline. It may also be due to a badly adjusted key, 
that is, a key which, when its lever is in the intermediate 
position, either does not short circuit the battery at all, 
or short circuits it for too long a period. The method 
adopted for connecting the apparatus in the local circuit 
of the P side relay in order to minimise the effect of the 
B kick is shown in Fig. 4. 
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The function of the condenser K is to bridge the 
breaks which would otherwise occur in the received 
signals. Suppose that at the moment a dash is being 
registered the Æ key at the sending end be depressed. 
The cores of the B side relay at the receiving end will 
be momentarily demagnetised, the spring will act, and 
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the tongue will move away from the spacing stop. The 
condenser is already charged by the local battery of 
40 volts, and when the momentary break of the local 
circuit occurs, it discharges through the sounderand the 
adjustable resistance, thus prolonging the magnetisation 
of the cores of the sounder and preventing the break in 
the continuity of the signal. The 50 ohm resistance coil 
is inserted between the sounder and the spacing terminal 
of the relay in order to prevent welding at the contacts 
which might otherwise result from the heavy rushes of 
current into the condenser. 

One advantage of the decrementsystem is that the 
foregoing arrangement is not necessary as the В side 
relay marks when the battery power is diminished, and 
as the reversal of the current by the 4 key does not 
increase the value of the current, such reversal cannot 
have any effect towards causing the tongue of the B side 
relay to leave the marking contact and so break the 
signal. A reversal of the current when the tongue of the 
D side relay is on the spacing contact does not cause a 
false signal, if proper adjustments have been made, 
because the time during which the current is below the 
“ spacing ” value is not sufficient to enable the spring to 
pull the tongue over completely to the marking contact ; 
and, as the stop against which the tongue is resting when 
the reversal takes place is not a working contact, the 
fact that the tongue leaves this contact does not matter 
so long as the marking contact stop is not touched. 


Q. 12.—A battery of 6 volts electromotive force and 
2 ohms internal resistance is connected to a 4-ohm 
external resistance. What will be the potential differ- 
ence measured across the terminals of the battery ? 
If a second battery of 3 volts electromotive force and 
3 ohms resistance is joined in parallel with the first 
battery with similar poles connected together, the 
external resistance remaining connected thereto, what 
will then be the potential difference measured across 
the terminals of the battery ? 


А.а the first part of the question, by Оһ? Law 
the current in the circuit is 


E.M.F. 6 
Total Resistance 2 +4 


The potential difference across the battery terminals 
is equal to the current multiplied by the external resist- 
ance and is therefore equal to 


I X 4 = 4 volts. 


=й атарегеў 


@ ат 
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For the second part of the question recourse must be 
had to Kirchhoffs Laws. Referring to Fig. 5, which 
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represents the conditions, suppose currents x and y 
circulate the meshes as indicated. 
Applying Kirchhoff's 2nd Law to the upper mesh 
we have 
DN TT Muy =6-3 
@т бИ = БУ Sro a с оо) 
Similarly for the lower mesh 
ОКА 359. 3 
бт SUA 3. . NEN. v (2) 
Solving (r) and (2) for y we obtain 
y = 


2 


I2 
p, amp. 
But y is the current in the external circuit, therefore, 
as before, the potential difference across terminals of the 

6 volt battery is equal to 
12 AS у: 


ТАВИ — = 


3.69 volts. 
I3 13 399 


USE OF STATIC CONDENSERS FOR POWER 
FACTOR IMPROVEMENT. 


(Concluded from page 201.) 


How Should Condensers be Installed ?—As already 
noted it is only necessary to connect the correcting 
condenser in parallel with the stator of the motor whose 
power factor is to be improved. The question arises 
however: Should the condenser be switched in and 
out of circuit with the motor, or should it be left in 
circuit so as to exert permanently an anti-reactive 
effect ? Obviously, if there were too many condensers 
permanently on the mains, the resultant current in the 
network would be leading, and this would be as ob- 
jectionable as lagging wattless current. The lagging 
component in existing networks is, however, so con- 
siderable that condensers would have to be used very 
much more extensively than is at present the case 
before this risk became serious. Nevertheless, says M. 
Varret, French supply companies prefer to have con- 
densers disconnected simultaneously with the motors 
to which they are applied, and, in order to avoid abuse 
of the condensers, the companies favour the fitting of 
ratchets to the reactive power meters so that the latter 
can never run backwards. In other words, the con- 
sumer is not allowed credit for any leading wattless 
current. This policy would be justifiable if the con- 
sumer could take lagging current for some time, and 
then wipe the record thereof from the meter by taking 
idle leading current, but it seems to us that, in practice, 
a consumer who had installed condensers in a suitable 
manner could never take a serious lagging current, 
whilst on the other hand he might reasonably be 
considered entitled to some rebate in respect of leading 
current "produced" by his condensers when his 
motors were idle. This, however, is a question depend- 
ing upon the circumstances of individual cases, and 
does not affect the broad principle of power-factor 
correction by aid of condensers. Neither does it 
affect seriously the advantage of such compensation to 
the consumer and the supply authority. In the 
meantime, to allow credit to consumers for leading 
current would offer an incentive to install condensers. 

It is recommended that the condensers should be 
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mounted near the motor starter. They should not be 
placed on the motor or in its baseplate because heat 
and vibration deteriorate static condensers. Hitherto, 
in France small condensers have been connected 
directly, and large condensers have been controlled by 
special switches fitted with resistances, and interlocked 
with the starting resistance. The use of resistances in 
conjunction with the condensers can be avoided by 
modifying the starting switch so that the condenser is 
switched into circuit section by section, each of the 
sections being of such capacity that no dangerous 
pressure rise occurs during switching. Fig. 4 illus- 
trates a switch designed for such service; it will be 
seen that the condenser can be divided into 2n —1 
sections by a switch with n pairs of contacts per phase. 
As the switch is brought down into its lower position, 
it automatically places in circuit consecutive sections of 
the condenser. In most cases, this renders resistances 
unnecessary. 


С 


FIG. 4. 

Ups 

Construction of Condensers. —Fig. 5 shows the external 
features of the Varret condensers as built for industrial 
service in power factor improvement. The condenser 
plates are wound cylindrically from long strips, so that 
a condenser of, say, 100 mfd. capacity can be built in a 
single operation. In order that a breakdown may not 
render useless the whole condenser, the latter is arranged 
in a number of independent sections interconnected by 
fuses as shown in Fig. 5, so that in the event of a fault 
occurring the defective section is isolated immediately. 
If the condenser consists originally of roo sections of 
т mfd. cac} and if the pressure applied be raised gradually 
until one section breaks down (at, say, 800 volts), we 
have then a condenser of 99 mfd., which, it has been 
proved, will withstand 800 volts. The sectionalised 
construction makes possible a great variety of combina- 
tions—e.g., graduated condensers, polyphase condensers, 
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and condensers adjusted to exactly the desired capacity. 
Additional sections may be provided, so that by leaving 
some of them unconnected a reserve of capacity is 
obtained and any desired capacity smaller than the 
total can be obtained. Standard condensers of the 
type illustrated are in units of 25 mfd., each being in a 
solid sheet case, 230 mm. high and 105 mm. in diameter. 
Condensers for service on 220 volt circuits are tested to 
600 volts. 

General Notes. —In conclusion, mention may be made 
of a few facts of general interest in connection with the 
use of condensers for power factor improvement. With 
a capacity connected in parallel with an inductive circuit, 
“ current resonance ” is obtained when the anti-reactive 
current equals the reactive current. The current to be 
interrupted at the main switch is then a minimum and, 
since the inductance is completely compensated by the 
capacity, there is no arcing at the switch ; the circuit 
is, in fact, from this point of view composed simply of 
non-inductive resistance, i 
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When a condenser is in parallel with a motor it is at 
thesame time in parallel with all the rest of the system, 
and the beneficial effect of the condenser extends right 
back to the generator—even though there be trans- 
formers between the consumer and the central station. 

It is often thought that condensers used for power 
factor correction in two- or three-phase circuits must be 
balanced accurately. This is not the cese ; reasonably 
close balance is naturally desirable, but the motor will 
operate quite satisfactorily even if the condenser be 
removed from one phase. А good deal of confusion has 
been caused by the practice of calling the leading current 
component introduced by the condenser a ''demag- 
netising " current. This is in distinction from the lag- 
ging “ magnetising " current of the motor, but actually 
the condenser and the motor currents combine outside 
the motor, and the condenser current does not demagne- 
tise any part of the motor. The current in the motor 
itself at a given load remains the same whatever the 
capacity connected across the motor terminals. It is 
on the supply side of the condenser that the corrective 
effect of the latter becomes obvious. 
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The only cost of operating a static condenser installa- 
tion is the standing charge on the capital cost of the 
apparatus. There is no running cost in the ordinary 
sense of the term. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “ Answers (o Correspon- 
dents’ or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
tmportance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion; the answers received do not possess sufficient merit. Competitors desiring 
the гш of their manuscripts, tf unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and tf diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies, The Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six CORAM E who win the first or second prize the most times during the next twelve 
months. 

The words “ Questions and Answers" or “ Q” and “ A" should be placed at 
the top left-hand corner of ali letters intended for this column. 


_ QUESTION No. 157. 

Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve ?—‘‘ WIRELESS.” 


Question No. 158. 

I have to repair a number of accumulators. My 
difficulty is that I do not know how to connect the 
bridge pieces, that is, the bars which are connected 
across the top of each set of plates. I understand 
that these are ''burnt" on. How is this done?— 
** ACCUMULATOR."' 

(Replies to Questions 157 and 158 must be received 
not later than April 28, 1923.) 


THE ENGINE OF THE SMALL GENERATING 
SET. 


At the Birmingham and District Electric Club 
recently, Mr. E. Cauldwell, A.M.I.A.E., gave a 
lecture on ‘“ The Engine of the Small Generating Set," 
in which he analysed the problem presented to the 
designer of internal combustion engines, using the Otto 
cycle and suitable driving generators up to 6 kw. The 
lecturer dealt especially with engine efficiency as condi- 
tioned by mechanical design, engine speed and fucl 
properties. The difficulties of obtaining ideal efficiencies 
were treated at length. The paper was highly technical 
and gave much evidence of individual research. It was 
illustrated by a large number of graphs and formule. 


The Institution of Welding Engineers.—We notice from the 
latest issue of the Acetylene Welding Journal that the Institu- 
tion of Welding Engineers has been formed and is now enroll- 
ing members. The first President is Sir W. P. Rylands, and 
the Vice-Presidents are Sir Robert Hadfield, Bt., Prof. S. C. 
Thompson and Mr. Charles Bingham. The Institution appeals 
to a very wide class; in fact, to all who are interested in 
engineering and the joining of metals generally, and as welding 
has now assumed such a very important position in the electrical 
industry, we are confident that it will interest a very large 
number of our readers. Full particulars and application forms 
may be obtained on application to the Secretary, Mr. C. Raggett, 
at 3o, Red Lion Square, London, W.C.r. 


APRIL 27, 1923. - ELECTRICITY. 225 
ЕРКШ 27, P A у у у ————————————Є- 


Reviews of Books, &c. « 
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[Books noticed in this column will be sent from ELEC- 
tricity Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


THE JOURNAL or THE Institute OF Merars, Vol. 
XXVIII. Pp. lx. plus 1,010, with 37 plates and 
numerous figs. Edited by G. Shaw Scott, M.Sc. 
(Institute of Metals, 36-38, Victoria Street, S.W.r. 
Price 31s. 6d. net.)—The ever growing Journal of the 
Institute of Metals has now become a very substantial 
volume, the latest issue containing several hundred 
pages more than any previous volume. The increase 
in size is due to three causes, viz.: The large number 
of papers contained in Section I., which consists of the 
official minutes of proceedings of the Institute and 
covers five hundred pages ; the greatly enlarged Section 
II., which embodies over four hundred pages of 
abstracts of metallurgical and allied papers published 
throughout the world; and the very full index, which 
contains over five thousand entries, a fact which alone 
gives an idea of the comprehensive character of the 
new journal. The seventeen papers reproduced in the 
volume under notice deal with a large number of metals 
and alloys. "They include not only all those that were 
presented at the recent Swansea meeting of the Insti- 
tute, but also Sir Ernest Rutherford's May Lecture on 
“The Relation of the Elements,” and Dr. R. S. 
Hutton's Autumn Lecture on ‘‘ The Science of Human 
Effort (Motion Study and Vocational Training)." A 
valuable new feature to be noted in Section II. is a 
detailed list of many hundreds of the world's metal- 
lurgical and allied periodicals. The publisher's name 
and address are given for each of these periodicals, 
together with the price and date of publication. A list 
of ,such completeness has not hitherto been avail- 
able, and metallurgical workers should find it invalu- 
able. Incidentally, it might be remarked that all these 
hundreds of papers are regularly searched by the 
Institute's staff of abstractors, the result of whose work 
is embodied in Section II. of the Journal, making this 
very much more complete and full than has previously 
been the case. It may well be wondered how such a 
fine volume can be supplied at the price, and, further, 
how it is possible for the members of the Institute to 
be able to obtain two of these volumes in each year for 
a purely nominal subscription. We can but congratu- 
late the members on the bargain they are getting (as a 
result of which, no doubt, there will be a considerable 
increase jn the membership of the Institute), and the 
Editor upon the highly creditable manner in which this 
remarkable Journal is produced. 


. PRINCIPLES OF ELECTRICAL ENGINEERING. By W. H. 
Timbie and V. Bush. 513 pp., 224 figs. (Chapman and 
Hall. 20s. net.)—So well known and so excellent are the 
other books in which Prof. Timbie is part author that 
the fact that he is associated with the book now before 
Us 15 a sufficient guarantee of its excellence, The aim of 
the work is to provide a substantial first course in the 
subject by presenting rigorously and in understandable 
form the really basic principles upon which modern 


electrical engineering rests. Many problems and 


Digitized by 


NTERNET 


examples of current engineering practice are intro- 
duced. The book is not a condensed treatise on the 
whole subject, but is strictly a first course, and its 
study should ‘be followed by detailed courses in direct 
current and alternating current machinery. The special 
features of the volume may be thus summarised: (1) 
The subject of the magnetic circuit receives the pro- 
minence and detailed treatment to which it 1s 
undoubtedly entitled by reason of its importance in 
modern electrical engineering. (2) The electron theory 
is freely used as a basis for explanation. (3) The sub- 
jects of thermionic emission, conduction through gases, 
electrolytic conduction and certain high frequency 
phenomena have been included. (4) The behaviour of 
dielectrics have been approached from a_ standpoint 
which departs from the historical method in order to 
gain clearness and unity of treatment. (5) About 500 . 
problems are included for illustration, for practice in 
applying the principles, and for the purpose of bringing 
before the student useful and interesting engineering 
data. These problems are carefully graduated, and 
some of them merit the attention of even the most able 
students. The only objection which we have to lodge 
against this book is that the price is rather beyond the 
pockets of the students to whom the work would be 
most useful. 


ELECTRICITY AND MAGNETISM. Ву 
S. E. Brown. 222 pp. 193 figs. (Cambridge Uni- 
versity Press. 5s. net.)—In this book the author gives 
the student from the outset the benefits derived from 
the recent advance in our knowledge of the nature of 
electricity. By realising the properties of Nature’s 
unit—the electron—the beginner can undoubtedly gain 
a more vivid conception. of electric pressure and electric 
current than was possible before the electron theory 
was formulated. Commencing with aa admirably 
simple expianation of electrons, the author explains on 
this basis the fundamental laws and properties of elec- 
tric charges and electric current. The hydrostatic 
relationship between current, pressure, and resistance 
is then considered and the electric cell is introduced. 
Magnetism and the magnetic effect of the electric 
current are then considered, leading to the measure- 
ment of current and theory of magnetism. In the next 
chapters, the laws and applications of induced current 
and the electrolytic effect of the electric current are 
discussed. ^ Applications of Ohm's law then follow, 
and by this time the student is in a position to appre- 
ciate properly the matter on units and definitions. 
Potential, capacity, condensers and influence machines 
then receive treatment, and it is worth noting that 
these subjects, which commonly form the introduction 
to "elementary " books on electricity and magnetism, 
are here brought to the notice of the student at « 
much later stage in his studies. The remainder of the 
book is devoted to the generation and practical applica- 
tion of electricity and to such modern branches of 
science as X-rays, radio-activity, and wireless tele- 
graphy and telephony. К 

The matriculation syllabus is covered fullv by this 
volume and practical work is carried to the standard 
of the Higher School Certificate. Needless to say, the 
preduction of the work is excellent ali through, and 
the price is extremely reasonable. 
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M.-V. ROTARY CONVERTERS. 


A well arranged brochure on the construction, 
operation and uses of rotary converters has been pro- 
duced by the Metropolitan-Vickers Electrical Co., Ltd., 
of Trafford Park, Manchester. A feature is the large 
number of diagrams, one of which deals with the 
company's patented self-synchronising system. When 
the starting switch 15 in the ‘‘ second starting position ”’ 
the starting motor stator winding is connected in series 
with the rotary armature winding. When the rotary 
reaches synchronous speed the current in the armature 
winding gives the rotary sufficient synchronising torque 
to enable it to pull into step, this being indicated by 
the indicating lamps remaining dark, after which the 
starting motor stator winding is short-circuited by the 
main switch, so connecting the rotary slip-rings directly 
across the transformer. The starting switch is then 
opened and the rotary is ready for paralleling on the 
D.C. side in the ordinary way. When the starting 
motor switch is in the ''first running position "" the 
motor is connected directly across the transformer, and 
the rotary will build up its voltage as a D.C. generator 
and so will have the correct polarity, which it will retain 
after the starting. switch has been thrown over to the 
'" second running position.” 

The current drawn from the line with this method of 
starting is about 30 per cent. to 35 per cent. of full 
load current, and the time required for starting is 
approximately 30 to 60 seconds. The starting motor 
rotor is a plain cast steel cylinder without any windings, 
and is, therefore, to all intents and purposes 
indestructible. 

Another diagram serves to augment the text on 
starting by means of transformer tappings, and there 


Is a comprehensive section in the characteristics of 
rotaries. 


Various Items. 


Organ Blowing.—A reader is anxious to know if there is any 
book or pamphlet dealing with the wiring and fixing of electric 
motors for this purpose, as he would like to purchase a copy. 
We shall be glad if any other reader can help us to answer 
his query. It will be esteemed a favour. 

Lectures.—A series of three lectures on “The Development of 
the Steam Turb'ne” will be delivered at the Royal Society of 
Arts, John Street, Adelphi, W.C.2, on Monday evenings, April 
30, May 7 and 14, at 8 p.m., by Mr, Stanley 5. Cook, 
M.I.N.A., of the Parsons Marine Steam Turbine Co, They 
should be of direct interest to all Central Station Engineers. 

Finance.— The accounts of the Iron Trades Employers’ 
Insurance Assocn., Ltd., to December 31 show a balance on 
revenue account of /21:1:.829, from which it is proposed to 
return to members a sum equivalent to 40 per cent. of the 
annual workmen's compensation premium. This is the same 
rate as last year, and makes an average of 33 1-3rd per cent. 
for the past eight years. 

Obituary.—We regret to say that news has reached the 
British Engineering Standards Assocn. that Dr. S. S. Wheeler, 
of the Crocker Wheeler Company, has just died suddenly of 
heart attack. Dr. Wheeler was one of the American delegates 
to the recent Geneva meetings of the International Electro- 
technical Commission, and was a prominent member of the 
electrical engineering industry of America. 


Electricity Commission.— The Commissioners give notice that 
they intend to hold a Local Inquiry at the Council Chamber, 
Town Hall, Liverpool, on Tuesday, May 15, at 10.30 a.m., 
with reference to the scheme for the constitution of the Mersey 
and West Lancashire Electricity District. Copies of the scheme 
may be obtained on application to the Secretary, Electricity 
Commission, Gwydyr House, Whitehall, London, S.W.1. 
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Sweden.—The Swedish Consulate-General in London has just 
published a new issue of the Swedish Economic Review, which 
gives interesting information in regard to the state of trade in 
Sweden, in which country it is to be hoped there will be a 
large field for the sale of British-made electrical apparatus. 

Wiring Systems.—The 1923 edition of the Practical’ Elec- 
trician’s Pocket Book has a very comprehensive chapter on this 
subject, dealing clearly with the leading systems now on the 
market. These are nearly all being advertised extensively in 
the electrical papers, and all contractors and wiremen shouid 
make themselves fully acquainted with their respective advan- 
tages. Therefore get a copy of the Pocket Book at orce. 

The E.T.B.l. Meeting.—On Monday, April 23, Mr. Frank 
Gill presided at the annual meeting of the Electrical Trades’ 
Benevolent Institution, when the balance-sheet as submitted 
by the auditors was duly approved, and various other formalities 
were carried out. Messrs. Huddleston, Gatehouse, Robson and 
Blake were elected on the committee, and various votes of 
thanks were unanimously agreed to, including one to Mr. 
F. B. O. Hawes, the hon, secretary, who, as Mr. Gill truly 
said, was the gentleman who really did all the hard work. 
Naturally, hope was expressed that the funds would grow even 
more rapidly, and we can assure all our readers that member- 
ship of the Institution is a very sound propositon, to which 
they should give most careful consideration, A line to Mr, 
Hawes, at 18, Park Mansions, S. Lambeth Road, London, 
S.W.8, will bring full particulars. and we advise doing it 
without delay. : 

The Newspaper Press Fund.—Sir Ernest Benn, Bt, who is 
well known :n the electrical industry as the moving spirit in 
Benn Bros., Ltd., the proprietors of our veteran contemporary, 
The Electrician, 1s making a stirring appeal for support for this 
very deserving charity, H.R.H. the Prince of Wales, K.G., 
is going to preside at the diamond jubilee festival dinner at 
the Hotel Victoria on Thursday, May 10, and as the Press 
of this great Empire has always given its enthusiastic assist- 
ance to worthy charitable objects, we trust that it will in 
return receive whole-hearted support in its. application for 
benevolence on behalf of those connected with the newspaper 
Press who may unfortunately fall on evil days. Donations will 
he most gratefully welcomed by the Secretary, at 11, Garrick 
Street, London, W.C.2, and would in due course be added to 
Ilis Royal Highness's list. 

Entrance Schoiarships.—As a result of the Entrance Scholar- 
ship Examination, held at Faraday House Electrical Engineer- 
ing College, on April ro, 11 and 12, the following awards have 
been made:—B. K. Watts, Aldenham School, Elstree, the 
“ Faraday " Scholarship; J. B. Browning, St. George's 
School, Harpenden, the ‘‘ Maxwell ” Scholarship; S. Anderson, 
Bedford School, an exhibition of thirty guineas per annum; 
L. B. Law, the Grammar School, Shaítesbury, an exhibition 
of twenty guineas per annum; and J. Chavooshian, private 
study, an entrance prize of twenty guineas. А 

Meetings.—There will be a meeting of the Wireless Section of 
the I.E.E. on Wednesday, May 2, at 6 p.m. Paper: “The 
Design of Inductances for High-Frequency Circuits," by Prof. 
С. L. Fortescue. The Junior Inst. of Engineers will meet on 
Friday, 27th inst., at 39, Victoria St. Lecturette: ‘Stock Con- 
trol,’ by J. Fearn. Also on Friday, May 4, lecturette; “A.C, 
Neutral Point Earthing," by S. A. Stizant (slides); and on 
Friday, May 11, Durham Bursar’s lecture: “The ‘Theory of 
Resistance to the Flow of Gases and Fluids in Pipes, by 
W. Е. C. Cooper, B.Sc, All at 7.30 p.m. 


Trade Notes, 


A booklet describing.the S.I.F.A.M. Recording Instruments 
has been issued by Messrs. Thompson and Co., of 48, Watlinz 
Street, London, E.C.4. These instruments are manufactured 
in Paris, and it is claimed that they have many unique 
features. The list is well illustrated, and Messrs. Thompson will 
be pleased to send a copy to any interested reader. 

No. 4, Vol. II. of the English Electric Journal, issued quarterly 
by the English Electric Co., Ltd., contains a magnificent series 
of photographs of plant constructed by the company during the 
year 1922, and `$ a fairly sure indication that, even if trade 
in that year was anything but normal, yet this great under- 
taking carried out a large amount of important work, and we 
can but hope that the future years will show even more satis- 
factory results. Тһе price of the journal is rs. net, and it 
may be obtained from the head office of the company at 


Queen's House, Kingsway, London, W.C.2, 
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DYNAMOMETERS AND THE 
OF POWER: 


MEASUREMENT 


By J. Lewis. 


The extensive use of absorption dynamometers for 
measuring power creates the impression that due 
consideration is sometimes not given to the claims of 
transmission dynamometers, and the object of this 
article is not to describe anything new or original, but 
rather to bring before those interested possible alter- 
natives to the commoner methods of measuring power, 
so that these latter shall not become stereotyped by 
forgetfulness to other methods, whichalthough not of 
universal application, still offer decided. advantages 
regarding the question of economy. ў 

The commercial value of any machine which has for 
its function the conversion of energy, is dependent, to 
a very great extent, on its efficiency, that is, the ratio 
between the amount of energy supplied to it in one 
form and the amount obtained from it in the other 
form. The importance therefore of accurately measur- 
ing these quantities is self-evident. The b.h.p. of a 
machine is measured with a dynamometer and a speed 
counter. We have two distinct types of dynamometers 
—absorption and transmission—the former as a rule 
is in the nature of a brake, and the energy measured 
by this method reappears in the form of heat and is 
dissipated; in the latter type the energy measured does 
not reappear in the form of heat, but in a form that can 
be usefully employed. 

The most elementary type of absorption dynamometer 
is shown in Fig. r, and consists of two wood blocks cut 
to fit the pulley and clamped together, load being 
regulated by the thumb screws on the clamping bolts. 
Preparatory to using this brake we must balance it up, 
and this is usually done by establishing an equilibrium 
about a knife edge at B, by means of the balance weight 
W. The spring balance records the pull in pounds, 
exerted by the twisting moment of the machine on load, 
and the expression for the b.h.p. delivered is :— 
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when v is the distance in feet from the sp:ing balance 
to the centre of shaft, N is the r.p.m., ond P is the pull 
in pounds on the spring balance. 
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This type of dynamometer has few good features 
about it. All the energy given out by the machine 
under test is transformed into heat, and this is got rid 
of by a copious supply of soapy water, beyond three 
or four h.p. We find the heat too great to be con- 
veniently dealt with, so that its uscfulncss is really 
limited to testing small machines and perhaps demon- 
stration purposes in the* laboratory. АП absorption 
dynamometers suffer from the defect of wasting the 
power of the machine under test, and this becomes 
serious when we consider that the usual specification 
demands a four hour or six hour full load test. 

Transmission dynamometers, on the other hand, are 
fundamentally different, and the power measured by 
them need not necessarily be dissipated or lost. The 
best type of transmission dynamometer, and the best 
way to employ the energy measured by them, islargely 
governed by local circumstances and conditions, but 
where the local conditions embrace a supply of direct 
current electricity, we cannot improve on employing a 
dynamo for measuring the power. 

There are two methods of usmg a Gynamo as a 
transmission dynamometer, one of which is to couple 
the dynamo direct to the machine under test, then the 
mechanical energy given out by the prime mover is 
transformed into electrical cnergy by means of the 
dynamo, and the energy in this form can be usefully 
employed by delivering it to the supply mains. We 
see, therefore, that the dynamo is simply interposed 
between the prime mover and the supply mains, and 
its chief business is to convert mechanical cnergy into 
another form of energy that can be readily made use of. 

In measuring power by this method, the commercial 
efficiency of the dynamo must be taken into account, 
and the b.h.p. delivered from the engine is arrived at 
indirectly. The output in watts from the dynamo is 
the product of the pressure in volts and the current 
in amperes, and if we divide this sum by the efficiency 
of the dynamo we obtain the output in watts from the 
engine, and dividing again by 746 we get the b.h.p., or 
expressing it another way :— 

Volts атре. тоо 
746 x percentage effy. of dynamo. 


ВБР 


The type of dynamo best suited for all-round con- 
ditions will be found to be a plain shunt wound machine, 


228 ELECTRICITY. May 4, 1923 
Ee Áo 


and if designed to deliver its rated output between 
limits of speed by shunt control, its sphere of usefulness 
will be very much enlarged. The method of obtaining 
the efficiency being largely influenced by the degree 
of accuracy required, we should be quite safe in adopting 
Swinburne’s method of calculating the different losses 
in the machine, and from the figures so obtained work 
out the efficiency for any load. This method groups all 
the losses in the machine under two headings, constant 
losses and variable losses—constant losses are those due 
to hysteresis, eddy currents, and friction, and is found 
by running the machine as a motor at normal speed, 
and noting the energy absorbed by the armature; the 
variable losses are simply the copper losses in the field 
and armature windings and is obtained by the C! R 
formula. 

Suppose our dynamo is designed to deliver at any 
speed between 300-900 revs., say, 250 amps. at 200 volts, 
and that regulation is by means of a resistance in the 
field circuit, by measurement we find :— 

Resistance of shunt winding — 25 ohms. 
Resistance of armature winding — .05 ohms. 
Then from Ohm's law the shunt current will be 
200 —25 —8amps. and consequently the armature current 

will be at full load, 250 -- 8 — 258 amps. 

We have now all the factors for calculating the 
variable losses at any load and may tabulate them 


as follows :— 


: Total 
| Arm, C?R loss. VER ut 
| О55 

Full load 250 amps. |2582 2x.05—3328 |82x25— 1600/4928 
f » 1875 , 195.52 х.05=1757 |.82 x 25= 16003357 
d oss 125 1332 X.05=884 ]182x25— 16002484 
i 62.5 (70.52 x.05—248 |82 х 25=1600,1840 


For the constant losses, run the machine as a motor 
at full field and normal voltage across the armature; 
and suppose we found the armature current to be 5 amps. 
at 200 volts, then the loss which is substantially constant 
for any load will be 5 x 200 = 1,000 watts, the total 
losses will be the sum of the constant and variable loss. 

The commercial efficiency is:—Output of dynamo 
plus total loss at the given load. From the above 
figures we can work out the efficiency for any load. 
At half-load, for example, it would be :— 


I25 X 200 TET t 
(125 х 200) + 2,484 + 1,000, 7 Р.С". 
and similarly for any other load. 

It should be noted that the foregoing is applicable 
to one speed only, in this case it would be the minimum 
speed, consequently for any other speed the process 
would require to be repeated and another efficiency 
curve obtained. We may not all agree that Swinburne's 
method of obtaining the efficiency of a dynamo is the 
best, but in any case it is largely used for commercial 
purposes, and is well within the limits of practical work. 

The second method does not take into account the 
electrical units, nor the efficiency of the dynamo, but if 
a standard type of machine has been selected some slight 
alterations to its mechanical features are necessary. 
The dynamo should be supported on knife edges or ball 
races so that the carcass is free to rotate about its 
axis, and the usual practice, if ball bearings are em- 
ployed, is to machine the projecting hubs of the bearing 
brackets to receive a ball race, arms project from the 


sides of the dynamo to measure, or weight, the twisting 
moment, and the bed plate is fitted with stoppers to 
limit the movement of the carcass. 

Fig. 2 illustrates generally such an arrangement 
and is self-explanatory. The application and action of 
this transmission dynamometer resembles to a certain 
extent the simple absorption dynamometer with its 
brake blocks. In both cases the resistance opposing 
the machine under test, or the load, is due to friction, 
which can be varied, and the twisting moment, or 
torque of the prime mover, is directly measured by the 
pull on a spring balance. 


Fic. 2. 


In the absorption dynamometer we havesliding con- 
tact between two solid bodies producing the friction, 
and the pressure applied varying the amount, whilst in 
the transmission dynamometer we have magnetic 
friction between two solid bodies not in contact, that 
is, the armature and field magnets, and this magnetic 
friction is varied by the amount of current drawn from 
the armature. The carcass, or the field magnet system 
of the dynamo, occupies the same position in this 
dynamometer as the brake blocks in the absorption 
dynamometer, consequently the twisting moment of 
the prime mover is weighed or measured at the carcass 
exactly as we do at the brake blocks, and it follows 
therefore that the same expression for the b.h.p. holds 
good, namely :— 


= 38,000; 


The electrical energy given out by the dynamo is, 
of course, delivered to the supply mains, and in this way 
all the power other than the small amount lost in con- 
version is very usefully employed. The small amount 
of friction at the ball races is not covered by the above 
expression, but if care is exercised in assembling the 
apparatus, and the carcass correctly balanced, the 
friction is negligible; it can, however, be separately 
measured and allowed for in the final result. As an 
alternative to using ball races, should there be a diffi- 
culty in applying them, it is possible to substitute a 
system of knife edges, and a satisfactory arrangement 
can be designed which in no way alters the mechanical 
features of the dynamo. 


Nine Bob!—It does not sound very big, even in face of the 
penny saved on each pint, but one can do lots of things with 
it. One excellent idea is to send it to Dept. 140 E.P. of 
H. Fitzpatrick, at Burnley, as the first payment for one of 
his world-famous “Captain”? cycles, as advertised in this 
paper. Now is the time to take to the open road, not with 
Black Bess and a black mask, but astride one of these {trusty 
machines. The joy of riding in the fresh air during the long 
evenings will make one feel thoroughly invigorated and ready 
for the next day's work. Difficulties will ibe smoothed over, 
and the results will all make for efficiency. The medicine 
is good. Give it a trial, or, at any rate, write and ask for 
the illustrated catalogue giving full details. 


/———————————— 
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SOME PROBLEMS IN THE LIGHTING OF 
PRINTING WORKS. 


In his paper on the above subject, before the 
Illuminating Engineering Society on April 24, Mr. L. 
Gaster recalled that this was not the first time that they 
had dealt with the lighting of printing works. Two 
papers were read by Mr. Eck and Mr. Goodenough in 
1912, but in the subsequent years there had been im- 
portant developments in lighting, and it was opportune 
to survey the subject anew. 

Mr. Gaster quoted Mr. Goodenough’s remark, ‘ I 
doubt if there exists any industry in which good lighting 
has more effect on the successful running of the concern 
than is the case in tbe printing trade." In a modern 
newspaper works speed must be combined with accu- 
racy; the product of both journalists and printers is 
prepared exclusively to appeal io the eye. Therefore, 
the work of preparation must be done under gcod 
lighting conditions. 

In discussions before the Illuminating Engineering 
Society it has been shown repeatedly that the cost of 
proper lighting forms but a small part of the cost of 
production. We may estimate that in printing the 
cost of artificial lighting amounts to about 1s. per man, 
and that the average wage may be £4 to £5 a week. 
'Thus the cost of lighting forms only 1 per cent. of the 
wages bill, and any expenditure leading to improved 
illumination will be amply repaid. 

Mr. Gaster then proceeded to discuss various 
problems, notably the lighting of rooms in which com- 
positors are at work. It was formerly usual to devote 
a local shaded light to each frame, but in some modern 
installations general lighting throughout the room 
giving 10-12 foot-candles is met with. Some photo- 
graphs taken by Mr. Dow were exhibited illustrating 
conditions in such cases. There must be ample illumina- 


tion on the frames (at least 5 ft-candles), and the light 
should be well diffused so that drawers are not left in 
shadow. 


The proper lighting of the huge rotary 
presses in newspaper buildings of to-day is a difficult 
problem. It is hardly possible by general lighting 
alone to illuminate the interior of such machinery. 
Well-shaded local lights may be used, but the best 
results would probably be obtained if designers would 
provide for permanent lights as an integral portion of 
the machine. The values of illumination usual for 
machine rooms, linotype machinery, etc., were tabulated 
by Mr. Gaster, who showed that the requirements of 
the Home Office Departmental Committee could easily 
be complied with by modern methods. 

Attention was also devoted to tthe needs of the 
editorial staff. Those who are engaged in studying 
manuscripts and proofs need exceptionally good 
illumination and local well-shaded lights, affording a 
minimum of 5 foot-candles on the paper, should be 
available, supplemented by general illumination. Mr. 
Gaster also put in a word on behalf of the reporter who 
attends public meetings. The Press table is not always 
as well lighted as it should be, and shorthand writing’ 
in pencil, in particular, requires a good light. Mr. 
Gaster concluded by pointing out that the complex 
problems involved in the lighting of printing works 
require the co-operation of lighting experts and those 
engaged in the processes to be illuminated. The sug- 
gestions made in the paper were tentative and based 
on good modern practice, but he proposed that the sub- 
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ject should be dealt with in detail by the appointment 
of a small joint committee. 

The value of such co-operation was illustrated in the 
discussion, which was attended by a number of repre- 
sentatives of the printing industry. The Right Hon. 
C. W. Bowerman, a past president of the Joint Indus- 
trial Council of the Printing and Allied Trades of the 
United Kingdom, expressed his warm approval of the 
paper, and contrasted the attention now being devoted 
to the subject with the inefficient methods of the past. 
The Council would welcome the help of the Society in 
dealing with this problem. Mr. Holmes and Mr. 
Goodwin, secretaries of the Council, and Mr. G. A. 
Isaacs, secretary of the National Society of Operative 
Printers and Assistants, also referred to the paper in 
sympathetic terms. The discussion revealed a general 
appreciation of the need for joint efforts on the part of 
the industry and the Illuminating Engineering Society 
in order to solve the problems presented. 


THE MAGIC OF SPRING. 


Never sleeping throughout the year, E.D.A. has 
shown even increased activity this spring in the pub- 
lication of telling literature. In a batch which recently 
reached us are the following, all delivering their mes- 
sage in the cause of higher civilisation in a most 
appealing manner: The Artificial Lighting of Schools ; 
Моге Light (notes on improved home lighting condi- 
tions); The Power for Progress and Production 
(extracts from a lecture before the Society of Arts, by 
J. F. Crowley, D.Sc., B.A., M.I.E.E., on the Advan- 
tages of Electric Driving); Make Your Business Better 
Known! (on the Sign Informative and the Sign 
Appealing); The Magic of Spring (a small, very fine 
illustrated folder of few words showing how electricity 
overcomes dirt and toil); The Home of 1923 pamphlet, 
already referred to in these columns; and a large 
folder giving particulars of a joint publicity campaign 
carried out by E.D.A. on behalf of the E.S. under- 
takings, contractors and other interests in the Aire 
and Calder district. 

There 15 also a wall card explaining how aluminium 
saucepans should be cleaned, it having been found that 
soda does not attack aluminium if to one ounce is 
added not less than r-ro ounce of waterglass to the 
gallon. '' Carbosil," ‘‘ Pearl Dust " or ** Aquamol ” 
are recommended cleansers for the purpose. 

Readers may also be reminded again of the slogan 
competition already referred to. 

Considering that the above form only one part of 
E.D.A.’s many activities, it is surely well worthy of 
every support. The address is: British Electrical 
Development Association, Ine., Savoy Street, 
W:C.2. 


I5, 


Will —Sir John Gavey, the telegraph and telephone pioneer, 
and consulting engineer to the G.P.O., left £09,318. 


Room to Breathe —The Machinery Hall at next year's British 
Empire Exhibition will cover an area about six and a half 
times bigger than Trafalgar Square. Think of it, and what a 
magnificent object lesson the exhibits therein will present to 
the hundreds of thousands of visitors who are expected from 
all parts of the world. It ought to bring orders enough to 
keep the British engineering. Industry going full speed for 
years, and we must all do our best to see that such an event 
does happen. It is up to us to advertise it for all we are worth, 
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DO NOT BLAME THE LAMP. 

Contractors and lamp retailers are occasionally blamed 
because gasfilled lamps. have given cut after a very 
short life run, and a contributor to ovr esteemed con- 
temporary, Zhe Kinematograph Weekly, draws atten- 
tion te this and explains that in each case in which he 
had been consulted he found that the new gastilled 
lamps had replaced ordinary vacuum type lamps shaded 
P a cut glass or tinted glass shade. The new lamps 
gave out quickly because there was not sufficient. air 
space between the bulb and the size of shade which 
had. hitherto been used. 

The reason for this trouble is that, owing to the high 
temperature at which the filament of a gasfilled ир 
operates and the conductivity of the gas itself, the glass 
bulb of the lamp is maint: üned at a much higher tem- 
perature than is the case of a vacuum lamp: If this 
temperature be again raised owing to lack of cooling 
facilities, the glass tends to give off о gas which is detri- 
mental to the filament, thereby causing a shortening of 


life. 
The moral is—use a larger shade when such replace- 
ments are made, and take care that clients are advised 


on this point when they wish to make changes of this 
nature. A satisfied customer, is always a good asset. 


Correspondence. 


OHM’S LAW. 
To the Editor of ELECTRICITY. 

SIR,—In his lucid explanation of the thermionic valve 
(р. 207), “ Silver Medallist " makes a statement which 
I think he cannot substantiate. He Sache 
current resulting from the voltage applied between 
P and F does not comply with Ohm's law." Will 

“ Silver Medallist ” tell us, then, with what law it does 
comply ? 

If we have a varying voltage and a varying resistance, 
Ohm's law is just as true as if both factors were constant ; 
but we must be precise and say that the current in a 
circuit at any instant is directly proportional to the 
voltage applied at that instant, and indirectly pro- 
portional to the resistance at that instant. 

The student should never be taught to doubt a 
fundamental law. 

Yours faithfully, 
FRANK BROADBENT. 

Coulsdon. 

April 24, 1923. 


Note by the Writer of the Serial.—Ohm's law states that 
at any instant the ratio of the steady applied voltage 
to the resulting steady current in a circuit is a constant 
quantity, which is termed the resistance of the circuit, or 

V 


Tae R (a constant). 


In the case of the thermionic valve, however, the 
ratio of the voltage applied between the plate and 
filament to. the resulting current is not a constant 
quantity, but varies according to the voltage applied, or 


T =F). 


t.e., a function of the 5d We may, of course, s? y 
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that f (v) is the instantancous apparent resistance and, 
therefore, ‘at any instant 
p es apparent resistance of plate to filament. 


I 
The sentence was not worded as happily as it might 


bave- been. 


AIR DEFENCE BRIGADES. 
To the-Editor of ELECTRICITY. 
Sir,—As doubtless you are aware, the formation of 
two Air Defence Brigades, Territorial Army, have been 


authorised in | London, each brigade comprising 
artillery, engineers and signals, with co-operating 
aircraft. 


An effort is being made to bring the units up to 
strength with the right type of men as quickly as 
possible, in order that the greatest benefit may be 
obtained from this year's camp in August, and also to 
improve the facilities for our defence against aeria] 
attack. 

The enclosed is a copy of a letter which is being sent 
to a number of firms in the vicinity of London. - As, 
however, it is not possible to circularise every em- 
ployer and employee, would it be asking too much of 
you to publish it in your journal, so that the existence 
of these brigades, and of this R.E. battalion in par- 
may bc made known as widely as possible? 

І am;.sir, yours faithfully, 
G. O. ALABASTER, Major, Adjt. 


ticular, 


For Lieut.-Col. R.E. (T.A.) 
Com. roth (London) А.А. Batn. 
REE MAD | 


Duke of York's Headquarters, 
Chelsea, S..W.3, April зо, 1923. 
СОРУ] 
Duke of York's Headquarters, 
Chelsea, S. W.3, 
April 28, 1923. 

GENTLEMEN,—In view of the widespread publicity 
which has of late been given to the state of the air 
defences of our country, and the imperative need for 
definite action in regard thereto, I take this opportunity 
of addressing your firm in the interests of recruiting. 

A vidid recollection of the havoc caused by air raids 
in the late war should prove a sufficiently strong incen- 
tive to come forward in the case of many who must | 
realise that air defence and home defence are now 
practically synonymous terms. 

It is possible that an appeal in this direction may 
have been made to you already. I should nevertheless 
be glad at any бте ќо explain to your staff personally 
the general róle of the new Territorial Air Defence 
Formation for the protection of London, with the hope 
of raising an entiré unit from the personnel of: your 
firm. AMD 

It is hoped that such a unit, if raised, would be 
closely identified with the name of the firm to which 
it owed its origin, so retaining essentially its own 
esprit de corps, and combining in its formation. a 


patriotic and industrial enterprise of the first import- 


Yours faithfully, 
(Signed) D. Howard GILL, Colonel, 
Com. 2nd Air Defence Brigade (T. A.). 
| We have much pleasure in inserting the above cor- 
respondence, as we are sure it will appeal to many of 
our readers.—Ed., ELECTRICITY. ] 
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When you want 


Electrical Accessories 
Remember 


There is a vast difference between the duties required of 
electrical accessories used in both domestic and industrial 


installations to-day and a year or so back. 


The increasing use of portable and semi-portable appliances 
make careful selection in even the simplest fitting or 
accessory imperative. Even the lighting in many instances 


If you ha ve not yet makes this care desirable. The surest way to make goodwill 


; Я is for nothing to go wrong with the jobs you do. 

Р f | 
eede e cO О the We can help you by supplying material which has 
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TO OUR READERS, 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. 1t hasa 
ud Заха ше throughout the United Kingdom, as well as in the British Colonies 
an road. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post 'Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application. Subscription: 13s.a year, 6g. 6d. half year, 3s, 3d. à 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Having occasion to inspect a conduit wiring job in 
progress the other day, I took advantage of the 
occasion to examine some of the 
modern conduit; tees, bends, and 
other fittings which were lying on a 
near-by bench in readiness for use by 
the wiremen engaged on the work, and was rather 
surprised to note the degeneration which has taken 
place in the quality and workmanship of this protective 
system| of tubing since the days many years ago when 
I actually handled it in the course of business. The 
conduit under criticism was of the slip-joint variety, 
and appeared to be made of the cheapest and thinnest 
possible metal, with no great pretensions even to being 
truly cylindrical. Nasty burrs and dents were much 
in evidence, and the clamping collars and screws were 
of the flimsiest description; in fact, the whole of the 
material I examined suggested the description with 
which this paragraph) opened, and I wondered whether 
the conduit trade had really degenerated or whether I 
had struck a particularly bad specimen of conduit 
sundries. 


Cheap and 
at Nasty. ” 


Admittedly the function of conduit is mainly as a 
species of cheap metallic armour or protection for the 
enclosed conductors against the dampness and other 
deleterious contents of plaster, brickwork, etc., and 
allowing also for the fact that wiring costs have to be 
cut down to the last halfpenny in order to tempt new 
consumers, the fact remains that it is possible to turn 
out a presentable job and in any event to eliminate 
those factors which in defective conduit contribute to 
faults and breakdowns. If the stuff I saw is any 
criterion of what is being erected in some latter-day 
houses I predict early trouble for the consumer, 
especially if the conductors subsequently drawn into it 
are of the same order in regard to quality of insulation. 
“ It doesn't matter what the job looks like now, it 
will be out of sight when the wiring is finished," seems 
to be the order of the day with some of the less 


‘principled contractors, and this experience adds force 


to he Hull criticisms to which I referred a week or two 
ack. 


_ The wiring trade would do well to keep before it the 
example of the gas-fitting industry. Gas-lighting is 
still a competitor to be reckoned with, and we have 
so often pointed the finger of scorn at the decadence 


| of gas fittings, burners and components generally, that 
* we cannot afford to endanger our own prosperity by 


following suit. Similar criticisms could be applied to 
a good many of the lower-priced clectric lighting’ com- 
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ponents now being offered at knock-down prices; some 
of them are very shoddy, and it is simply asking for 
trouble to install them in the first instance. I imagine 
that there has been a good deal of Continental dump- 
ing going on since the war which would account for 
some of the trash which is now so freely sold and used 
by the class of wireman of whom complaint is so rife at 
the present time. 
— 
An esteemed correspondent and technical expert in 
railway matters takes me to task over my comments 
in a recent issue on the prospects 


Railway of greater electrical advancement as 
Grouping. an outcome of the grouping of our 


principal railways. My critic takes 
those remarks as a personal slight on the very valuable 
and admittedly progressive development work which 
has been accomplished by the various technical staffs 
of the railways during the past fifteen to twenty years, 
a suggestion which is wide of the mark. As an on- 
looker I am conversant with, and find much to com- 
mend in, the thorough and painstaking way in which 
the individual engineering and technical staffs of the 
various railways have done their best to progress in 
face of the difficulties they have had to contend with 
in the past. 


My remarks were aimed at the system, or the organ- 
isation which did not give full rein to these ambitions, 
and which it is to be hoped the new arrangement will 
encourage. Mr. Tweedie will, I think, be the first 
to admit the difficulties of making progress with new 
ideas, and securing their adoption as general practice 
on British railways in the face of out-of-date Board 
of Trade regulations, managerial red tape and the 
tradition inseparable from any such extensive organ- 
isation as the one with which he is associated. It is 
a fact that we possess railway and signal engineers 
quite equal to, if not better than, those of any other 
country in the world, but unquestionably their past 
activities have been hampered by the conditions referred 
to, and the obsolete methods still in vogue on several 
of our railways are standing proof of the truth of this 
allegation. 


The Daily Mail has discovered a new species of 
complaint against the much-maligned telephone service. 
In this case the blame does not lie 
with the long-suffering operator at 
the public exchange, but rather with 
the manipulator of the calls incoming 
to and outgoing from what are known as private branch 
exchanges. A practice has arisen and become more 
or less firmly established in large business establish- 
ments whereby a principal, wishing to speak to a con- 
temporary in another business, also possessing many 
telephones, deputes the duty of calling to a subordinate, 
whom he instructs not to advise him that his connection 
is really through until his correspondent is at the 
other "phone and actually waiting to hear what he has 
to say. 5 


Telephone 
Etiquette. 


Although doubtless economising the caller's 
time, such a system is scarcely fair, or even courteous, 
to the called party, in that it involves wasting the 
perhaps equally valuable minutes of the other fellow. 
Another aggravating practice is that which involves 
repeating one's requirements twice or three times over 
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because the first ог second person who answers vour 
call is not competent to deal with the business in hand 
and-hasn't the good sense to ask your, business in the 
first place. In telephoning via a private. branch 
exchange it is a sound rule, having first ascertained 
that you are on to the right number, at once to ask 
for the department or individual to whom you wish 
to speak. Neglect of this obvious procedure leads to 
endless irritation and of time on the part of 
everybody concerned with that particular call. Curi- 
ously enough, the general advent of automatic tele- 
phony will remove a good deal of this trouble, inasmuch 
as ''dialling °’ one's desired number is such a simple 
and rapid operation that even busy principals will be 
able to spare the few seconds necessary, and will 
find it less necessary to rely on their secretaries or 
subordinates to do their telephoning for them. 


loss 


It is a tribute to the development of the traction or 
heavy-discharge type of storage battery and the work- 
manship put into it that these essen- 


Pity the tial components of the average 
Poor Battery. electric vehicle stand up to their 
work so well and for such long 


periods without expert attention. In an interesting 
article on electric vehicle breakdowns, my contemporary 
the Electric Vehicle expresses the view, which is doubt- 
less a correct one, that the majority cf breakdowns 
would have been impossible had the vehicle as a whole 
been given one-quarter of the attention devoted, as a 
matter of course, to the petrel-driven variety. There 
is an unfortunate tendency on the part of some men 
in charge of these vehicles to regard the battery 
literally as a **tank for electricity,” and treat it accord- 
ingly, yet it is advisable to ensure by systematic 
inspection that the ' tank " is net leaking, or other- 
wise defective. Some scund and practical advice is 
given in the article, which should be read by all in 
charge of battery-propelled vehicles. 


Those concerned with newspaper production, whether 
as printers or as journalists, should be grateful to the 
Illuminating Engineering Society for 
its efforts ‘to ‘improve the standard of 
lighting. In his paper before the 
Society on April 24 Mr. Gaster 
showed how complex and varied are 
the problems met with in a printing works, and how 
important it is to secure the co-operation of the user 
of light as well as the expert in deciding the best 
method of illumination. The meeting was attended by 
a considerable number of those concerned with printing, 
including representatives of the Joint Industrial Council 
of the Printing and Allied Trades. Their sympathetic 
reception of the paper shows how much can be done 
by approaching’ users of light and inviting their views, 
and there is. no doubt that this discussion will have a 
material effect on methods of lighting in printing works 
throughout the country. 


The Lighting 
of Printing 
Works. 


Journalists who spend their days preparing and 
examining manuscripts and printed matter have every 
reason to appreciate the benefits of good lighting, and 
Mr. Gaster did a good service in drawing attention to 
their needs. . It 15 to be feared that there are still many 
offices in which the journalistic work is done under bad 
conditions in this respect. But negligence of illumina- 


NTERNET ARCHIV 


rm 


ELECTRICITY. 


May 4, 1923 


tion is usually the result of oversight, and here again 


the dissemination of the conclusions expressed at this 
meeting should have a good effect. 


I congratulate Mr. Marryat, the president, Mr. Tate, 
the secretary, and the members of the Electrical Con- 
tractors’ Association generally on the 
success of the annual dinner on the 
24th ult. It was remarkably well 
organised, and the r4o (more or less) 
members and guests who were present had the pleasure 
of listening to some very interesting speeches. To. 
start with, Mr. Wordingham, who proposed '' The 
Allied Associations and Their Honorary Officials,”’ 
struck a true note when he said that, from its frst 
inception, the Association had been fortunate in the 
type of men who had been presidents, and they had 
at different times given the I.E.E. much valuable 
assistance in technical matters. Further, the policy of 
the Association appeared to him to be eminently con- 
sistent in its aim of improving the quality of the work 
carried out, and not simply one of forcing up prices. 


The E.C.A. 
Dinner and— 


In that sense, he said, they appeared to be emulating 
the C.M.A., which had been working steadily and 
most commendably to improve the quality of electric 
cables, with the result that enlightened purchasers were 
fully prepared to pay C.M.A. firms ro per cent. more 
for their cables because they represented more than 
that value in the way of insurance against faulty work. 
He gave his full and cordial approval to the suggested 
registration of contractors, although he thought that 
at first it should be entirely voluntary, even if it were 
made compulsory in the ultimate future. 


Then Mr. Wordingham referred at some length to 
the Institution Wiring Rules. He is chairman of the 
committee which is supposed to be 
undertaking thelr revision, and he 
told us with a smile of his difficulties 
in that position in face of the. irre- 
concilable views held by some of the members. Muni- 
cipal engineers, for example, were pressing for com- 
pulsory rules with very clearly defined limits. Com- 
pany engineers wanted broad-reading rules, which 
would allow plenty. of latitude, and some engineers 
even suggested no rules at all. Another man would 
argue on the basis of a very close specification, and 
lis opponent maintained that it should be as open and 
free as possible. The position almost forced him to 
ask, ‘‘ Do we want these Wiring Rules?” In other 
words, were we not trying to teach the wiring con- 
tractor his business, and was it the wisest plan to issue 
any rules at all? Alternatively, why should it not 
be left to an expert association, such as the E.C.A., 
to produce good work in compliance with any simple 
outline requirements? 


—the I.E.E. 
Wiring Rules. 


Mr. Marryat responded to the toast which accom- 
panied Mr. Wordingham's speech, and he referred 
promptly to the problem which would be raised if there 
were no I.E.E. Rules. It would be chaos, because 
every local engineer would draw up his own set of 
rules, and so would every fire office. I am certain, 
therefore, that all contractors will look forward with 
eager anticipation to the production of a revised set 
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of rules worked out on a broad conimon-sense basis 
which will make full allowance for safety, and yet be 
no handicap to enterprise. 


Mr. Marryat then spoke up boldly for the provincial 
electrical contractor and said how useful an ally he 
could prove to the local station engineer. He quoted 
Leicester as an example, and pleaded that engineers 
should appreciate the wisdom of concession to and 
co-operation with. the contractors, who could make the 
best and most effective use of any available facilities 
and thereby increase the customers by thousands. As 
a matter of fact the electrical industry needed better 
organisation and less of the present indecent scramble 
to be first. Our health, wealth and prosperity must 
depend on a successful body of retailers, and we ought 
really to come to an amicable understanding between 
manufacturers, wholesalers, retailers and contractors. 
The E.C.A. Lad that day issued an important declara- 
tion of their trading policy, and he hoped that other 
bodies would follow suit. 

Mr. W. R. Rawlings proposed.*‘ The Guests " in a 
very humorous speech, and replies in a similar vein 
were made by Mr. W. W. Lackie, Мг. Frank Gill and 
Mr. W. B. Woodhouse. Mr. Gill also told us that in 
France and Italy he saw an immense amount of surface 
wiring, and it was quite successful Houses and 
factories were not constantly being burnt down, and he 
wondered whether English engineers were not too 
meticulous and fussy. "То which I expect many con- 
tractors would give their most unqualified assent. 


Then Mr. Marryat proposed “ The Electrical Trades 
Benevolent Institution," and passed round an auto- 
graph letter from the father of our great industry, 
viz., Michael Faraday. It was dated from the Royal 
Institution, Albemarle Street, in 1839, and was perused 
with keen interest by many of those present, who also 
supported Mr. Marryat's appeal by contributing to the 
bag which was passed round with the letter. Mean- 
time, Mr. J. Y. Fletcher replied for the E.T.B.I. and 
told us that the invested funds were now over 4 520,000 
but we wanted more, and, pleaded with the electrical 
contractors to join шр and get their men to do so, 
because the modest ros. per annum which it cost 
brought some really marvellous privileges in its train. 
Finally Mr. Н. J. Cash proposed '* The President ? in 
very felicitous terms; after which Mr. Marryat returned 
thanks and told us that the collection for the E.T. B.I. 
had realised £41 2s. 6d., and Mr. Orringe's bid of 
Іо guineas for the Faraday letter was added thereto, 
making a total of £51 12s. 6d. to be added to the 
funds, for which Mr. Fletcher expressed his heartfelt 
thanks. I should also add that there was an excellent 
musical programme interspersed between the speeches 
and altogether it was a most successful evening. | 
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Prize Winners.—The prize winners, and the first prize-man’s 
winning scheme, in 7ле Electriciun All-Electric House Com- 
petition, were published in Jast week's issue of that journal. 
The first prize winner is Mr. P. Е. Peronne (of London), the 
second Mr. W. M. Craufurd (also of London), and the third 
Mr. E. Whytock (of Glasgow). А second competition for the 
Gesign of an electrically-heated hot water installation for a 
middle-class house is now in "progress, the first prize being 
twenty-five guineas. Ё 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technica? 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under * Answers to Correspon- 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
tie return of their manuscripts, if unaceepted, should enclose stamped, addressed 
envelope, 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper altached to the manuscript. Competitors may adopt a“ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into w.th regard to successful replies, The Editor's 
decision ts final. S A. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most limes during the next twelve 
months. 

The words “ Questions and Answers” or '' Q” and “ А” should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 159. 

I wish to decrease the speed of a direct current motor 
under my charge. I desire to do this without the 
insertion of resistances, which I understand are very 
wasteful. How can I most efficiently do this? The 
motor 15 40 b.p., 220 volts, compound wound.— 
** INSPECTOR.” 

Question No. 160. 

When looking through an old book on cable laying 
I came across the expression ‘‘ cable should be taken 
from the drum and laid in a figure of eight upon the 
ground before being drawn into the duct." Can any 
reader tell me why this should be, because the book 
does not tell me why ?—** JorNTER." 

(Replies to Questions 159 and 160 must be received 
not later than May 26, 1923.) 


Answers to Questions. 
QUESTION No. 154. 

I have a new accumulator enclosed in a celluloid case. 
Its capacity is 50 ampere hours. I notice that sul- 
phating has commenced to take place, not on the 
plates, but on the bars which hold the plates together. 
Is this injurious? If so, how can I prevent it ?—Pax.” 


REPLIES TO Question No. 154. 

Note.—The replies to this question were of such an 
excellent nature that it has been decided to award two 
second prizes of 5s. to the second prize winners. The 
first prize (тоѕ.) has been awarded to ‘‘ Е. D. S." for 
the reply below. Although his technical details in the 
reply are much more copious than any other competitor, 
and are excellent from a maintenance point of view, 
we cannot agree with his statement that ‘‘ the cell 
should never be discharged below 2 volts." It is 
best to follow the makers’ instructions in this matter. 
As a general rule, the manufacturers specify that their 
cells shall not be discharged below 1.8 volts.— Editor, 
ELECTRICITY. 


QUESTION. No. 154.—First PRIZE ANSWER (тоз.) 

The cause of the sulphating of a lead accumulator 
is either the wrong strength of the electrolyte or the 
continued non-use of the cell. In the former case the 
fault may have been due to using acid of the wrong 
strength in the first filling; or else the wrong addition 
of acid or water during the topping in use. If the 
density of the acid is too high, sulphating is greatly 
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accelerated. In the other case of non-use the effect is 
the same, owing to the continued action of the sul- 
phuric acid. In this case it can be avoided by giving 
the cell a gassing charge at least once in two months. 

In the present case, as the action is only on the bars, 
it may be taken that the effect is due to a change of 
level in the electrolyte, thus leaving acid to dry on the 
very partially formed surface of the connecting bars. 
The drying of this acid is a sure source of sulphating. 
The bars had, of course, become slightly formed 
during the time that they were covered. 

The best method for the removal of sulphate is the 
electrolysis of sulphate of soda. 

The solution is made up using one part of pure 
sodium sulphate in five parts of distilled water, and 
this solution is poured into the cell after removal of the 
acid and rinsing. "The current is then applied to the 
cell at the eight-hour rate, in the charging direction, 
for a period of time depending on the extent of the 
sulphating. In bad cases the operation may take as 
long as fifty hours. 

The chemical action is the formation of sodium 
hydrate or caustic soda at the lead plate, and sulphuric 
acid at the lead oxide plate. The sulphate is thus 
reduced at the lead plate by the caustic soda and 
oxidised at the lead plate by the sulphuric acid. 

When this process is complete, the cell must be well 
rinsed cut several times and at once charged in the 
ordinary manner. 

The sulphate may be reduced or oxidised by con- 
tinued use—that is, by the charge and discharge in the 
ordinary way—if care is taken that the acid level never 
falls, and that the cell is never discharged below 
2 volts. 

Another method that is in great practical use is to 
open the top and scrape away the sulphate, but this 
is not to be recommended, as the sulphate is very 
brittle, and a certain amount of damage to the cell is 
unavoidable. The celluloid case is, in this case, 
resealed, using a solution of celluloid in amyl acetate, 
adding the latter until the required thickness is 
obtained. 

The presence of sulphate greatly reduces the capacity 
of the cell, but since the bars have practically no 
capacity, the presence of sulphate can have no effect ; 
and since this is not a disease that spreads, the cell 
is no less efficient. It is, however, a mark of previous 
bad treatment, and it is therefore desirable to remove 
it, at least in the opinion of most engineers. Sulphat- 
ing can never occur if the acid is kept at the correct 
density (1.200 when charged), and sufficient if gassing 
charges are given.—*' F. D. S." 


One second prize (of 5s.) has been awarded to 
'* Ampere-Hour ” for the following reply : — 

The collection of sulphate upon the plate-connecting 
strap of an accumulator is not injurious, providing 
none of it finds its way to the plates. The effect of 
sulphate forming on the parts of an accumulator is that 
it covers the surface of the article with a powder-like 
substance, and finishes at that. Now, as the plates 
of a battery are covered with active material, the for- 
mation of sulphate upon them is bound to reduce their 
active surface in contact to or with the acid solution. 

The plate-connecting strap simply connects. the 


negative or positive set of plates together, one strap 
for each, and, as there is no active material upon 
these straps, sulphate does not do them any harm. 
However, if the owner should prefer to remove it, he 
may do so by taking the lid off the case (which is not 
as difficult as it sounds), and the sulphate will come 
off quite easily when rubbed with a toothbrush dipped 
in a weak solution of sulphuric acid. If the idea of 
lifting and re-cementing the lid does not appeal to the 
multitude, a small brush with a wire handle, as used 
for cleaning test tubes, etc., may be inserted in the cell 
by means of the vent hole, and the offending sulphate 
removed in a short time by rubbing with the brush. 
It should always be remembered by all accumulator 
users that leaving the battery discharged for any period 
is the root of all trouble, sulphating being the most 
prominent.—*' AMPERE-H OUR." 


A second prize (of 5s.) has been awarded to ** M. М.” 
for the following reply :— 

It is not at all uncommon for new accumulators to 
have their parts covered with a white powdery deposit ; 
if this is the only evidence against satisfactory per- 
formance there does not appear to be much cause for 
alarm. iÈ 

It would be a good thing to rinse the cell out with 
electrolyte before finally filling up ready for charging. 

Occasionally new plates throw off a considerable 
quantity of flakes; in such a case, a swill out and a 
change of electrolyte after a few discharges wii no 
doubt put the cell in a healthy condition. 

If the cell has been used, or even filled with 
electrolyte and then emptied, this may account for the 
presence of white particles indicating what goes under 
the term ''sulphating." Тһе cure for this is long 
charges at low values of current. 

Also, if the cell has been in use some little time, 
patient charging at a low rate will probably make 
things satisfactory. 

The best policy for ''Pax"' is to rinse out and 
charge slowly; it will be soon enough to open the 
cell and clean the plates and connections when there 
is evidence of serious trouble. 

Should it be found necessary to thoroughly overhaul 
the cell, go round the top with a thin-bladed knife, 
'* breaking "' the joint. Remove top, when plates can 
be easily taken out. Swill, brush, and, if required, 
straighten the plates. Paste for cementing in the top 
is made by dissolving celluloid in amyl acetone. 
t4 M. M." 


TRADE DEVELOPMENT IN CANADA, 


An interesting and straightforward proposition is 
being devcloped in connection with the determined effort 
of British manufacturers to extend their overseas trade, 
especially in Canada, by the Ancona. Books, Ltd., of 
Sentinel House, Southampton Row, W.C.r. 

The proposition comprises the advertising, marketing 
and merchandising of their clients’ products, i.e., it 
encourages the retailer to stock their advertisers’ goods 
by assisting him to sell them to the consumer. The 
features of the scheme, which certainly merits investiga- 
tion, include a 30,000 guaranteed circulation. of the 
advertising media, which is distributed to retailers, 
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importers, Chambers of Commerce, etc., as well as to 
a selected public—also personal visits to Canadian 
agents, publicity by film lectures and sales adverts. 
in the form of circularising lists and showcards. 
Payment is only demanded, we understand, on the 
advertiser receiving a chartered accountant’s certificate 
that the conditions above-mentioned have been fulfilled. 


WEST HAM CORPORATION TRAMWAYS AND 
THE CUP FINAL. 


The record of the West Ham team during the pre- 
sent football season has accounted for tremendous 
local excitement, and the Council and Mr. M .L. Slat- 
tery, the General Manager of the Corporation Tram- 
ways, decided that the occasion should be marked by 
some electrical celebration, whether West Ham actually 
won the Cup or earned for themselves the runner-up 
Medals. The West Ham public will doubtless appre- 
ciate the interest taken in this local event by their 
tramway manager and the Tramways Department, 


more especially as an illuminated tramcar of unique 


design has been produced for this purpose. Naturally, 
the colours of the West Ham team figured conspicu- 
ously in the colour scheme adopted for the illuminated 
tramcar, and although we reproduce herewith merely 
a black and white illustration, the following descrip- 
tion will give a more adequate idea of the skilful 
blending of the colour scheme employed. 
Approximately 2,000 Siemens’ Traction type electric 
lamps were used, and these were coloured red, white, 
and blue in the quantities required to attain the desired 
These lamps are of the same type as the 
standard Siemens Traction lamps which are in use 
on the West Ham tramways system. The trolley arm 
was picked out in red, white and blue lamps spaced 
six inches apart. The top deck of the car was draped 
in blue, the rails being lined with red, white and blue 
lamps. Illuminated festoons were hung the whole 
length of the car on either side, with a central design 
representing crossed hammers. This was picked out 
with white lamps on a red background, and surrounded 
by a circle of white lamps. Underneath was picked out 
the legend ‘‘ Well done, Hammers," in white lamps 
with blue draping for a background, and this occu- 
pied the whole iength of the car on either side. The 
windows were tastefully draped and picked out with 


red, white, and blue lamps, also all the uprights and 
platform stanchions, Underneath the windows there 
were two shields, two stars, and one central medallion 
containing the armorial bearings of the Corporation. 
These were picked out with white lamps on a red 
background. On the front and back of the car on a 
level with the upper deck was an oval medallion or 
brooch containing red, white and blue lamps, while at 
the platform end there was a large star similarly 
picked out in coloured lights. 

The lamps were wired five in series, Siemens 105- 
volt 3o-watt Traction type lamps being used on 
a 500-525 volt supply. The wiring was run to tour 
6o-amp. Siemens ‘‘ ZED” fuse boxes and circuit 
breakers, the maximum load in any one circuit not 
exceeding 35 amps. 

It was arranged that the team should travel from 
Wembley by private car, and that they should be 
met at the boundary of West Ham by the Mayor and 
Corporation. The illuminated tramcar carrying the local 
Police Band preceded the private conveyance contain- 
ing the team, the directors of the Football Club, and 
friends, over the greater portion of the Corporation's 
tramway system. It was arranged that the team 
should arrive at about 8.30 p.m., and that the journey 
should finish somewhere about midnight. 

The scene, therefore, was laid for a tremendous local 
reception of the local team, and there was naturally 
some disappointment that they were not successful in 
winning the trophy, but this in no way minimised the 
interest exhibited in the illuminated car produced by 
the Tramways Department. The public generally 
formed the opinion that the Corporation had paid a 
well-merited compliment to the successful performance 
of the team in not only securing the runner-up Medals, 
but also for the very consistent play in the English 
League games. 


THE B.T.-H. FOOT-CANDLE METER. 


In order to measure easily and simply the amount of 
light at any point, or on any surface, the B.T.-H. Foot- 
Candle Meter is a most handy instrument. It is con- 


онт. Box. 


GLASS SCREEN — 
PX 


tained in oxydised sheet steel casing, with a leather 
grip at the top; the whole going into a leather case, 
with sling strap for carrying. The total weight of the 
complete instrument, without the leather case, is 3 1b., 
and the outside measurements 7Z in. by 6 in. by 14 in. 


We illustrate the instrument with the back of the case 
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opened. A section of the light box is eut away to show 
the lamp and a part of the reverse side of the screen. 
As will be appreciated, the instrument is readily carried 
from place to place as required. It is easy to read 
and contains all the requirements necessary to secure 


accurate readings. Full particulars can be obtained 
from the British Thomson-Houston Co., Eta 


77, Upper Thames Street, E.C. 4- 
„—————— 
A LONG SERVICE ASSOCIATION. 

A new association has been formed at the Metro- 
politan-Vickers Electrical Company’s works at Trafford 
Park, the members of which can all show 20 years’ 
It speaks well for the conditions of 
when it is recorded that 


service or more. 
service with the company 
there are already 302 members of this association, the 
majority of whom, including ten women, are work- 
people. 

On Monday, April 30, the association held its first 
dinner and social evening at the works. The two 
toasts of the evening were ' The Metropolitan-V ickers 
Electrical Company, Ltd.," and ~ The Metropolitaa- 
Vickers Long Service Association," The first of these 
was responded to by the managing director, Captain 
R. S. Hilton, who took the chair, and the secogd by 
Mr. S. Ratcliffe, J.P., one of the oldest employees cf 
the company, and chairman of the Works Committee. 

A humorous entertainment was provided by Mr. H. 
Ward, and a very enjoyable evering was spent, which 
concluded with the singing of © Auld Lang Syne.” 


—————— 


Various Items. 


Coal Mining.—A paper, entitleg "Recent Electrical Develop- 
ments in Coal Mining," will be read by Prof. Douglas Hay, at 
3 p.m., on June 4, at the Min?hg Exhibition, which will be 
held at the Agricultural Hall from June 1 to 14. 

Weather Forecasts.—From the 1st inst, telephone subscribers 
in this country are able to obtain weather forecasts from their 
telephone exchanges after 5 p.m. This arrangement has been 
made by the P.M.-G. with the Meteorological Department of 
the Air Ministry, and should prove of much value to many 
sections of the community. 


More Motor Ships —For the first time in two years Lloyd's 
Shipbuilding Returns (for the first three months of 1923) show 
an increase in tonnage under construction, compared with the 
previous quarter. This is, however, entirely due to the number 
of orders that have recently been placed for motor ships. It ‘s 
stated in Tke Motor Ship that if all recent orders be taken 
into account the motor ships under construction in ihe United 
Kingdom total 253,000 toms gross, OT nearly a quarter of the 
steam tonnage. It is satisfactory to note that Great Britain 
is well to the fore in this new development, and that nearly 
as many motor ships are being built in this country as in the 
whole of the rest of the world. 


A Municipal News Service.—The Union Internationale des 
Villes (3 bis, rue de la Régence, Brussels) is now issuing six 
series of abstracts—the “Tablettes Documenta res Municipales" 
—of papers on various subjects appertaining to municipal 
engineering. The abstracts are derived from a great number of 
home and foreign publications and from 800 to 1,000 are given 
annually in each of the six series. In addition to subjects such 
as housing, water supply, public health, etc., the abstracts deal 
with lighting, heating, motive power and transport. Equip- 
ment, ma/ntenance, statistics, operation, and law are all dealt 
with. and from the specimen abstracts now before us 3t is 
clear that the service rendereq by the Union will be widely 
appreciated, The abstracts are in French, and the subscription 
is only 4o francs per series per annum (240 fr. per annum for 
the whole set). At the present rate of exchange this corre- 
sponds to six or eight abstracts a penny ! - piis 
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Electricity in the Garden.—Readers who are also gardening 
enthusiasts should read “Growing Crops and Plants by Elec- 
tricity,” by Dudgeon, price 13. 8d. post free from this ойлор. 
contains much interesting matter on a subject which 15 
attracting considerable attention at the present time, 

E.D.A. Slogans.—The: British — Elecl. Developt. Assocn. 
wiite to say that applications for the printel conditions of the 
Slogan Competition should not be marked with the word 
“ Slogan " on the envelope, аз such communications will not 
be opened until the closing date of the competition. Envelopes 
containing actual attempts only shovld be so endorsed. Any 
reader having already applied for the conditions in a sealed 
envelope bearing the word “ Slogan,” shoull make further appli- 
cation to the E.D.A., 15, Savoy Street, Strand, W.C. 2. 

Meetings.—The I.E.E. will meet on Thursday, roth inst., at 
б p.m. Presentation of the Faraday Medal to the Hon. Sir 
Charles A. Parsons, and the fourteenth Kelvin lecture: 
“Problems in Telephony, Solved and Unsolved,” by Dr. J. A. 
Fleming, F.R.S.——The Junior Inst. of Engineers will meet at 
39, Victoria Street, S.W.r, on Friday, 4th inst, Lecturette : 
САС. (Neutral Point Earthing," by S. А. Stigant (slides). 
Also, on Friday, 11th inst., Durham Bursars Lecture: ''The 
Theory of Resistance. to the Flow of Gases and Fluids in 
Pipes," by W. Е. C. Cooper, B.Sc. Both at 7.30 p.m. 

The LE.E. Journal.—The April issue of the journal contains 
reprints of papers on :—* The Maintenance of Voltage on a 
D.C. Distribution System by Means of a Fully Automatic Sub- 
station," by P. J. Robinson; “Some Problems in High-Speed 
Alternators and their Solution," by Hosen; * Directions for the 
Study of Pressboard for Electrical Insulating Purposes "'; "The 
Measurement of the Electric Intensity of Received Radio 
Signals," by Hollingworth, which will interest wireless readers, 
and several valuable and up-to-date contributions, in all roo pp., 
with many diagranis. The price is ros. 6d., and it can be 
obtained from this oflice. 


Personal.—We note that the winner of the first prize in the 
"All-Electric House" competition promoted by our contem- 
porary, Zhe Electrician, is Mr. Philippe Ernest Peronne, who 
is, we understand, in charge of the Sales Department of the 
well-known firm of Marryat and Place, 28, Hiatton Garden, 
E.C.r. Mr. Peronne has been with this firm for some five years, 
three in a pre-war period. Previously he had a varied experi- 
ence with several of the foremost British electrical manufactur- 
ing companies, both in this country and in various places 
abroad, after a technical training at Finsbury Technical 
College. He was born in London 34 years ago. In connection 
&ith the * All-Electric House " scheme, Mr. Peronne had the 
valuable assistance of Mr. C. J. Arden, a one-time apprentice of 
Marryat and Place. 
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THE MAINTENANCE OF VOLTAGE ON A D.C. 
DISTRIBUTION SYSTEM BY MEANS OF A 
FULLY AUTOMATIC SUB-STATION.* 


By P. J. ROBINSON- 


SUMMARY. 


The paper describes the considered methods of 
meeting a particular case of voltage-drop in a large 
direct-current lighting network, and for bringing into 
use the maximum amount of its copper with a mini- 
mum of cost. 

A fully automatic station was chosen in 
instance for the reasons stated, and the author 
cussing the subject, has not attempted to review the 
relative merits of different types of automatic 
stations, but rather the method of dealing with a par- 
ticular problem, and with this end in view has described 
the station which has come under his immediate 
control. 

So far as the author is aware, the plant described 
is that of the first fully automatic station in this 
country, for any purpose, and of the first fully auto- 
matic station in existence operating a three-wire 
system. 


this 
. in dis- 


The gradual growth and expansion of our cities 
owing to increased industrial activities and better 
transport facilities have brought large areas that were 
thinly populated suburbs into close touch with the 
city, and caused them to be more densely populated. 
"This has meant that the original electric supply systems 
laid down, in some cases many years ago, have 
gradually extended until such time as the length of 
feeders has become troublesome owing to the voltage- 
drop. 

In the event of the system being originally an alter- 
nating-current system and remaining so, this has been 
Overcome by installing transformers at suitable points 
in the system to maintain the pressure. Where, 
however, the system was originally a direct-current 
one, the engineer was faced with a much more difficult 
problem, more particularly in the residential areas, 
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' sub-stations, 


as d.c. plant had to be installed, which meant buildings 
to house it and staff to operate it. The latter item 
is particularly expensive, as the stations are worked 
on a more or less low load factor; also the staff 
salaries and operating, costs do not increase in direct 
proportion to the capacity of the station. This fact 
has led to larger: and fewer sub-stations at long dis- 
tances apart. 

The more extensive use of domestic apparatus has 
had the effect of raising the average load taken by 
consumers from i kw. to 1 kw. for lighting, up to 
5 Or 6 kw. on the average when domestic apparatus, 
such as radiators, cookers, vacuum cleaners, irons, 
etc., has been installed. This has necessitated more 
feeding points along the system to make full use of 
the copper laid down. Assuming copper at 1,000 
amperes per square inch, in some cases only 30 per 
cent. is available owing to the voltage-drop due to the 
length of feeders, which voltage-drop is, after all, 
the limiting factor in fixing) the value of the distribu- 
tion system. 

The problem of maintaining a more constant voltage 
over the whole network, and at the same time keeping 
down operating costs and capital costs, has been 
exercising the minds of many electric supply engineers 
in this country, and Liverpool is in much the same 
position as other authorities. Recognising that the 
matter had to be dealt with, and appreciating the 
alternatives, i.e., to lay new feeders, or to change over 
sections of the distribution to a.c. supply, building 
up either a new distribution system or using old d.c. 
mains for a.c. supply (the latter being almost prohibi- 
tive, due to the cost of changing consumers' apparatus, 
motors, battery-charging sets, and many other pieces 
of apparatus not fitted with universal motors), it was 
finally decided to try to deal with the matter by install- 
ing fully automatically operated stations at different 
points of the system, thereby reducing operating costs 
to a minimum, and at the same time enabling the 
existing mains to be utilised to the best advantage. 

Fully automatic control and remote automatic con- 
trol of converter plant have been in use in America 
for lighting and traction purposes, and also in Switzer- 
land for traction purposes, for some time past. 

Remote control has also been in use in this country 
on several systems with more or less success, but 
British engineers appear to have fought shy of fully 
automatic control, and it has been left to Liverpool 
to lead the way in this direction. The Electric Supply 
Department decided that all conditions existing in 
Liverpool could be met by this control, and that, apart 
from periodical inspection of plant, operating labour 
could be eliminated. 

Acting on this decision a general scheme was 
evolved for the control of a three-wire system with 
the conditions that would have to be met in Liverpool, 
also covering various points on which we must insist. 
Having chosen a site adjacent to Walton Town Hall, 
midway between two of our existing manually-operated 
namely, Cobbs Quarry and Rice Lane, 
we submitted the scheme to various manufacturers 
of automatic gear. The scheme and conditions were 
as follows :— 


(1) The station to have a capacity of доо kw. 
room for extension. 


‚ with 


(2) The station should cut in after the pressure on 
the low-tension feeder bars had fallen and 
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remained low for а pre-determined time. 
(This time-lag was to avoid the station 
cutting-in with temporary falls in voltage.) 


(3) Fhe station should cut out after the current on 
the busbars had fallen and remained low at 
some fixed figure for a pre-determined time; 
the latter was to avoid the station cutting-out 
with temporary falls in load. This was also 
to enable the existing manually-operated 
stations to pick up the load when the condi- 
tions were such that the voltage could be 
maintained at normal. 

(4) The station to operate plant running across a 
three-wire system, 230 volts between each 
outer and the neutral, and to maintain a 
balance in pressure. 

(s) The station should operate in parallel with other 

stations, and other plant in the same station 

at a later date. 

the load demanded due to existing manually- 

operated stations shutting down was greater 

than its capacity it should not cut in, and, if 
already running, the output should be limited 
to the capacity of the plant. 


the event of a fault on either the negative 
or positive side of the system, the automatic 
switch controlling that particular circuit 
should operate to cut it out, without interfer- 
ence with any other circuit. 

the event of a short-circuit on the outers of 
a feeder that feeder should be cut out without 
interference with any other circuit or the run- 
ning of the plant generally. 

(9) The middle wire of the system being earthed 
through a limiting resistance at the manually- 
operated stations, it was decided to deal with 
an earth fault from those stations. 


(6) If 


(7) In 


(8) In 


The above conditions having been agreed upon, 
arrangements were made for dealing with them satis- 
factorily, and also to meet any difficulties due to faults 
on the plant itself or any connections therewith. It 
was then decided to proceed with a station equipped 
as follows :— 

(т) One tap-started s$oo-kw. rotary converter (with 

brush-lifting gear) coupled through its trans- 
former to the 6,000-volt, three-phase, 50- 
period supply on the one side, and on the 
other to a three-wire system with 460 volts 
across the outers and 230 volts to the middle 
wire, the latter being connected to a tapping 
on one leg of the transformer supplying the 
rotary converter. 

(2a) One high-tension cubicle of moulded stone 
equipped with ап electrically-operated oil 
switch with alternating-current closing coil; 
this switch to control the rotary converter. 

(2b) Two liquid fuses to control the operating trans- 
former (15 kva.) which supplies the operat- 
ing coils on most of the relays and must 
therefore be permanently connected to the 
line. 

(2c) One three-phase potential 
various instruments. 

(2d) Necessary isolating switches. 


transformer for 


(3) Low-tension d.c. panel for rotary converter, 
equipped with knife switches and electrically- 
operated contactors in the main circuit, with 
ammeters on each pole, a voltmeter, and field 
regulator. 

(4) Low-tension feeder panels for control of four 
three-wire feeders, equipped with electrically- 
operated switches in the main circuit and 
knife switches in the operating circuit to 
control the main contactors in the event of a 
feeder requiring to be “laid off."' 

(5) Other panels to have mounted thereon numerous 
relays, devices and contactors, the description 
of which will be found in Appendix A, and the 
operation of which will nowi be described. 


In the accompanying diagram the connections are 
arranged schematically, the numbers corresponding to 
the description and operation of е individual 
apparatus. 


The automatic operation is started by means of a 
low-voltage d.c. relay (1), which operates to close its 
contacts when the voltage on the d.c. busbars drops 
to a pre-determined value due to the line voltage-drop 
consequent upon a certain demand for power. When 
the contacts of relays (1) are closed they insert, 
through an interlock on the main oil circuit-breaker 
(20), the operating coil of an a.c. voltage relay (2). 
This relay has a time-lag of a few seconds, and its 
function is to prevent the station starting due to a 
sudden drop in the d.c. network voltage, and also to 
prevent the station from starting when the a.c. voltage 
is abnormally low. When the contacts of relay (2) are 
closed they establish a circuit through the master relay 
(за). The contacts of relay (за) are then closed and 
complete a circuit through the operating coil of relay 
(3) which completes the closing circuit of (3a) to hold 
it in. 

The contacts of relay (3a), when closed, also com- 
plete the circuit, through an interlock on the running 
contactor (тт) of the operating coil of relay (31a), to 
cause its contacts to close and start the small motor of 
the brush-lifting device (31). This motor, by means of 
gears and a crank; raises the d.c. brushes from the 
commutator. When the brushes have been raised to | 
the full extent, a throw-over switch operated by a 
crank disconnects the relay (31a) and thus de-energises 
the motor. The brushes now remain in the raised 
position until the circuit of (31a) is again completed 
by the closing of an auxiliary contact on (rr), which 
closes when the contactor closes. This starts up the 
motor which actuates the crank to lower the brushes 
on to the commutator. The throw-over switch is | 
returned to its original position by the crank, and is 
thus ready to repeat the abowe cycle of operations 
when the converter is again required to start. | 

In series with the operating coil of relay (3a) will 
be found the contacts of an overspeed device (24) and 
also a contact (7a) in the polarised motor relay. This 
contact (7a) is closed only when the relay is in cor- 
rect working order and is placed in series with the 
coil of relay (3a) so as to ensure that, before the 
station can start, the operating element of the polarity 
relay is in the neutral position. Shunted across the coil 
of relay (3a) will be found the contacts of a number 
of protective devices. 

Relay (18) is an induction-type polyphase voltage | 
and reverse-phase relay. This relay, by short-circuit- 
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ing the operating coil of relay (3a), will prevent the 
starting of the converter if the phase rotation of the 
supply is reversed or if one phase of the supply is 
open. The remaining protective devices will be 
described later. 

One main contact of relay (3) establishes the circuit 
for the main control busbar for the rest of the auto- 
matic apparatus. When the brush-lifting device is in 
the raised position it closes an auxiliary contact 
which completes the circuit, through interlocks on 
relay (19) and the running contactor (11) of the operat- 
ing coil of a relay (4). One main contact of relay (4) 
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completes the circuit of relay (21a), which in turn 
closes contactor (22). Contactor (22) completes the 
operating circuit for closing the oil circuit-breaker (20), 
an auxiliary contact on which makes a circuit through 
the low-voltage trip (гоа) and also through the operat- 
ing coil of the induction time-limit relay (21). Relay 
(21) has a short time-lag, at the end of which its con- 
tacts close and short-circuit the operating coil of relay 
(21a), thus causing the latter to open, which in turn 
opens contactor (22). The opening of contactor (22) 
breaks the circuit of the operating coil of the oii 
circuit-breaker (20), which is now held in the closed 
position by a mechanical latch. 

The other main contact of relay (4) completes the 
operating-coil circuit of starting contactor (6), to cause 
the rotary converter to be connected across the start- 
ing taps of the transformer. The converter will now 
start to rotate, and when it is in phase with the 
supply the d.c. voltage will build up with either cor- 
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between the poles of a fixed permanent magnet. 
| armature is energised from a pair of pilot brushes on 


rect or incorrect polarity. This is indicated by the 
action of a polarised motor relay (7), which consists 
of a small armature mounted so that it can rotate 
The 


the commutator, and thus its direction of rotation 
depends upon the polarity of the converter. Con- 
nected to the shaft of the armature through reducing 
gears and a clutch are two pairs of contacts, (7b) and 
(7d). If the polarity of the converter is reversed the 
armature will rotate and close contacts (7d), thus 
closing the field-reversing relay (9), which sets up its 
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own hold-in circuit. 
of relay 
contactor (10). 
verter field into two sections, connects them in parallel 
in the reverse direction, and thus causes the converter 


The closing of the main contacts 
(9) causes the operation of the field-reversing 
This contactor breaks up the con- 


to slip one pole. When the converter has slipped one- 
half of the polar position the d.c. voltage falls to zero, 
and the field-reversing relay (9) opens. This allows 
the field contactor (10) to return to its original position, 


the converter then coming up with the correct polarity. 


When the polarity is correct, the d.c. voltage will 
build up again and the polarised motor relay will 
rotate to close contacts (7b) When these contacts 
are closed they complete the circuit of the operating 
coil of the a.c. shunt relay (19), which makes its own 
hold-in circuit. An auxiliary contact on relay (19) 
opens the circuit of relay (4), thus causing all starting 
gear to be de-energised. 

The main contact of relay (19) completes the circuit 
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through an interlock on starting contactor (6) of the 


a.c. shunt relay (5), an auxiliary contact on which 
makes the battery circuit of the automatic voltage 
regulator. This relay (5) also makes the operating- 


coil circuit of the running contactor (11) which closes 
and connects the converter across the full voltage of the 
transformer secondary. The closing of running con- 
tactor (ir) energises, through an auxiliary contact, 
relay (31a), which in turn starts the brusb-lifting motor 
(31) to cause it to lower the brushes. 


(To be continued.) 


“ PRACTICAL BROADCASTING." 


On Monday, April 23, at the final meeting for the 
session of the Informal Section of the I.E.E., Mr. 
E. W. Moss was in the chair when Mr. E. Shaugh- 
nessy opened a discussion on “ Practical Broadcasting.” 
The opener, who is an official of the G.P.O., explained 
that he was speaking as a private individual. 

His observations began with some extracts from 
American official reports, calling for radical overhauling 
of the existing confusion, and proposing national con- 
trol of broadcastine in the U.S.A. He explained the 
problem our authorities had been faced with owing to 
the requirements of the fighting services and shipping, 
which resulted in the allotment to the general public 
of the range of wave-length from 350 to 425 metres— 
equalling 150 kilo-cycles. The problem, therefore, is 
how best to serve the general public, the alternative 
being :— 

One super-station. 

A number of broadcasting stations of medium 
power. 

Any number of irresponsible stations. 


The method adopted was to form eight areas, each 
to be served by a medium-powered station, using a 
wave-length as different as possible, within the limita- 
tions, from that of its neighbour. 

The main consideration of the authorities was for the 

most thickly populated centres, where are located the 
mass of receiving apparatus, this being the justifica- 
tion for a popular entertainment. 
. Mr. Shaughnessy dealt with some of the sources of 
interference and described a tuned anode circuit that 
eliminated the tendency to oscillation. He was not 
hopeful of detecting the offenders, and appealed for 
honourable compliance with the regulations by the 
holders of experimental licences. 

Captain Eckersley thought the wave band allotted 
Was à very good one, but it has a most distinct shield- 
ing effect. Alt longer wave-lengths crystal sets would 
he less successful, but we are too considerate of the 
cheap apparatus and progress demands that we extend 
the wave. As microphones improve taste will expect 
clearer reception, and all tendency to oscillation will 
be dealt with. 

Mr. J. Scott-Taggart thought the present conditions 
too irksome for the experimenter and amateur 
enthusiast. If the public are to be satisfied they should 
be able to switch over to the different stations and 
select their programme. 

Mr. W. D. Dewar pointed out that French ships in 
the Channel, working at about 3oo metres wave-length 


during the time of 2LO transmission, caused much 
interference, 
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Mr. P. R. Coursey agreed that the average receiver 
wants to be able to select his programme, and thought 
the chief obstacle is that stations are too powerful— 
if you live well out you have a better chance of picking 
up a variety of stations. He thought that instead ot 
catering for the cheapest form of apparatus it would 
be better to encourage best apparatus. There are no 
doubt amateur experimenters who are a nuisance, buit 
many are doing much useful work. 

Messrs. E. G. Bedford, J. R. Bedford. W. Day, R. 
Grierson, E. F. Hetherington, A. G. Lee, W. H. 
Lawes, E. W. Moss, H. S. Pocock, A. C. Waren, 
W. E. Warrilow and W. L. Wreford also spoke, and 
among the points debated were the use of telephone 
wires as aerials, wired wireless over the power and 
lighting mains, the Armstrong circuit, and licences. 

Mr. Shaughnessy in reply said his conception of 
service was consideration for the two million or so 
potential receivers—the amateur experimenter was in 
a very small minority. There is no refusal to license 
the Armstrong circuit subject to certain provisions. A 
licence is granted for a particular address, and a set 
on a motor-car or a punt is in a licensed place. 

Mr. J. G. W. Reith, at the request of the chairman, 
moved a formal vote of thanks to the opener, and 
expressed the hope of the meeting that Mr. Shaugh- 
nessy would open another debate on the subject next 
session. 


STRUCTURE OF ALLOYS. 


The thirteenth annual May Lecture of the Institute 
of Metals was delivered on Wednesday, May 2, at 
Sterey’s Gate, Westminster, by Dr. W. Rosenhain, 
F.R.S., of the National Physical Laboratory. 

Referring to the great accumulation of facts in regard 
to the properties and microstructure of alloys which 
have been forthcoming in recent years, the lecturer said 
that the time had arrived when it was most desirable 
that there should be found a key to this maze of know- 
ledge in the form of a general theory that would link 
together the mass of facts into a homogeneous whole. 
He put forward two simple principles, and was then 
able to show a striking series of inferences from his 
theory, which affords a ready explanation of the elec- 
trical properties of metals and alloys and the changes 
of those properties when the metal is heated or cooled. 
These explanations cover the mysterious phenomena. of 
super-conductivity found in many metals when cooled 
nearly to the absolute zero of temperature. 


A LARGE WIRELESS DEMONSTRATION. 

A demonstration of “© Gecophones " was recently 
organised by the General Electric Co., Ltd., at Magnet 
House, Kingsway, on the occasion of the broadcasting 
of the pantomime ‘‘ Cinderella." 

Five inside aerials were erected in the lecture hall, 
and to these as well as to a number of electric light 
attachments were connected’ 36 "Gecophone ” receiving 
sets, including 2-valve sets and the No. 1 and No. 2 
crystal sets. To these sets were connected, in all, 
some 150 pairs of double headgear telephone receivers, 
together with additional loud-speaker equipment. 

The loud speaker was in operation during intervals in 
the programme, and a largre number of the company's | 
trade friends were able to compare results obtainable | 
with the various types of apparatus. 
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The Argon Gas Plant. Osram Lamp Works. 


Osram Service— 


An DALEK WIIN THBESRESEELER. 


No. 5 - : - Where the Gas is made. 


To be “first in the field” in electric lamp development has always 


been the aim of the manufacturers of Osram lamps, and no effort or 
expense is spared in this direction. 


The inert gas * Argon" was a British discovery which marked 
a sensational advance in the art of electric lighting, and it is noteworthy 
that the * Argon" plant erected during the War at the Osram Lamp 
Works was the first of its kind in this country. 


sra 


G.E.C. 
GASFILLED LAMPS. 


Advt. of The General Electric Co., Ltd.. Magnet House, Kingsway, W.C.2. 
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For a new Electrical In- 
stallation or an extension 


there is nothing so easy as the 
y HENLEY == 


whether from a steel barrel, casing and 
capping, or an existing H.W.S. installation. 


It can be run along the top of the skirting board to 
the plug, so closely that it can scarcely be seen. If 
it is painted to match the skirting board it looks 
like part of the beading. 


Your client will be del ighted and will take pride in 
asking his guests to “ find the wiring "——to your 
own ultimate advantage in new recommended 
clients. 


W.T. HENLEY’S TELEGRAPH WORKS CoL». вш 
Blomfield ‘Street, LONDON, E.C.2. У) 
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MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


Ashley Wireless 


Telephone Co.Ltd. 
69RenshawSt. Liverpool 


Sole Gp Agents Head “ORE С, 
SAND PITS, BIRMINGHAM 
*HIGBRO," B'HAM. CENTRAL 1648 BCH. EX.) 
265, STRAND. "ONDON; W.C.2. 
(C ITY 5956.) 
3, YORK STREET, MANCHESTER 
(CITY 3713) 


84, ALBION STREET, LEEDS 
(22762.) 
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TO OUR READERS. 


ELEOTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. 16 has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. ‘This is important, 
Rate quoted on application. Subscription : 13s.a year, 6s. 6d. half year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply, When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Hearty congratulations to the National Electrical 
Contractors’ Trading Association upon its public 
expression of a policy which it con- 
A siders should be adopted throughout 
Sane Policy. ‘the electrical industry. Whether, 
having regard to the present state of 
the industry, their policy savours too much of idealism 
or whether it will ultimately prove a practicable proposi- 
tion remains to be seen, but in any event, to the 
N.E.C.T.A. belongs the credit of having laid down the 
fundamental principles of electrical trading for the criti- 
cism or adoption of others. It is an unfortunate fact 
that the electrical industry is at present one of the 
worst organised industries extant. Rulesandregulations 
which are meticulously observed in other trades are 
more honoured in the breach than the observance by the 
electrical fraternity, and it is no libel to state that the 
standard of business morality in some electrical trading 
circles is very low. 


In the general trading policy outlined by the Special 
Policy Committee of the N. E.C. T. A. the present vexed 
relationship between manufacturer, wholesaler and 
retailer is made clear, and suggestions offered for 
putting the electrical house in order. Among the out- 
standing recommendations is one which aims at reduc- 
ing the costs of distribution to the user of electrical 
goods by eliminating those middlemen or wholesalers 
who do not genuinely perform their legitimate function 
in the distributing chain, viz., by carrying substantial 
stocks and supporting manufacturers by large contract 
buying. There is very pressing need for reform in this 
direction ; during the past few years many smaller firms 
have come into existence under the general title of 
wholesalers, who nevertheless trade mainly on retail 
lines, carry next to no stocks, and simply pass their 
orders on to the manufacturers, deducting a substantial 
discount for which they have done nothing to quality. 


Such firms are in truth parasites; they do not exist 
for the benefit of the industry; they take little or no 
risk, and for the quantities in. which they deal the 
retailer could just as well and more profitably trade 
directly with the manufacturer. Undoubtedly the latter 
would suuport the extinction or elimination of this class, 
since they exact all the privileges of the wholesale 
trader without yielding commensurate service or support 
to the manufacturer as bulk distributors of his products. 
Similar arguments apply in a lesser degree to the recom- 
mendation which urges that contractors and retailers 
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shall reduce costs by buying in quantity. Since he is 
in direct touch with the user, the function of the 
retailer is not only to supply his customers with what 
they ask for, but also to play his part in introducing 
new commodities to their notice and educating them 
up to the advantages of new designs, etc. If he simply 
follows the first principle and does not lay himself out 
to create new markets all the time, then he also is 
not doing his share in the general scheme of distribution 
and is obviously only able to buy in small lots and at 
maximum, overhead cost. 


A subsequent recommendation, following naturally 
on the development of the one just outlined, aims at 
the discouragement of manufacturers and wholesalers 
from. direct trading with users until eventually, when 
the contractor and retailer are indeed performing their 
true function in the distribution train, it will only remain 
for the manufacturer and wholesaler to advertise their 
goods and thus create a demand which it will rest with 
the retailers to satisfy. An immediate policy of the 
Association is to limit as far as possible the conditions 
under which manufacturer and wholesaler may supply 
direct to the user, and - where it agrees pro tem to the 
continuation of this practice the price to the user for 
any article is to be suck as to allow, any retailer to 
execute the order on the same terms whilst reserving 
for his services a reasonable margin of profit. 


With regard to discounts, the Committee also make 
themselves very clear. To eliminate the wasteful 
practice of small parcel buying they suggest that 
quantity discount be based upon (a) Quantity of any 
single order, and (b) Quantity taken in a stated period, 
the discount under (a) to be generally larger than that 
under (b). They might have gone a step further and 
recommended that discounts under (b) should preferably 
be allowed by way of a rebate at the end of thie stated 
period rather than on individual transactions, since it 
is the practice of some unprincipled traders freely to 
subscribe to the discount terms offered to them without 
any real intention of living up to the spirit of the 
arrangement. Such cases would be automatically 
penalised by the withholding of any rebate until it had 
been legitimately earned, 


Very clear definitions are given of ‘the terms 
“ Electrical © Wholesaler,” “ Wholesale Trade,” 
*“Retail ,Trade,”’ = Electrical ^ Contractor," апа 
“ Electrical Retailer." If the definitions given were 
strictly observed the industry would unquestionably be 
purged of. a considerable and wholly undesirable element 
which is at present battening on the user of electrical 
goods and the consumer of electricity. Support home 
industries is the basic principle of the last recommenda- 
tion, which stipulates that the Association shall support 
British industry and give preference in its agreements 
to British Manufacturers and Wholesalers of British 
goods. I strongly commend these recommendations 
to the close attention of all readers who have the 
welfare of our industry at heart. Be he manufacturer, 
wholesaler or retailer and contractor, provided he is a 
legitimate trader possessing the necessary qualifications, 
their eventual adoption cannot but benefit him individu- 
ally in the long run. 
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The recent fiasco at the Stadium, when an unpre- 
cedented Cup Final crowd got out of control, prompts 
the suggestion that we might adopt 
Loud Speakers the American system for dealing with 
and Crowds. similar large public gatherings with 
advantage. Large crowds, taken en 
masse are brainless, and like sheep without a leader. 
The individual units of such a crowd nevertheless 
possess brains and are quite capable of using them in 
emergency if capably directed by some authoritative 
head. With such a huge mass of human beings as that 
which assembled at the Stadium, however, it is impos- 
sible for an individual director or even a small army 
of officials to get into audible touch with the various 
sections of the crowd and make themselves heard. 


In its present stage of development the loud speaking 
receiver, as designed and so largely used in connection 
with the reception of broadcasting, offers a solution of 
the difficulty, for a number of these devices can be 
fixed at appropriate spots each within hearing of a 
section of the assembled multitude, and each conveying 
its common or associated message to those whose ears 
it is intended to reach. Had such an installation been 
available at Wembley it is highly probable that the 
unfortunate contretemps which was reported in the 
Press would never have reached such a stage of hope- 
less confusion. The necessary orders could have been 
broadcasted from a central observation point and the 
moving mass of people controlled to an extent which 
was impracticable by direct police supervision. This 
suggestion savours of shutting: the stable door after 
the disappearance of the horse, but to my mind the idea 
is well worth a trial on some subsequent occasion when 
large attendances may confidently be anticipated at the 
Stadium or any other popular centre of recreation or 
amusement. 


The valuable work that the Industrial League and 
Council is doing to promote better relations between 
Capital and Labour deserves to be 
more widely known. In these days, 
when these two sections of the com- 
munity are represented by powerful 
organised bodies, adopting an unduly partisan attitude, 
any well-directed effort at bridging the gap between 
the employer and the worker is welcome. The timely 
address given by Mr. С. J. Wardle before the Circle of 
Scientific, Technical and Trade Journalists on May 1 
was not only a summary of the ideals of the League, but 
an appeal to journalists to use their influence in the 
right direction. Some journals can take an entirely 
impartial view, and their influence is very valuable. 


The Press 
and Industry. 


‘Others represent trade interests, and naturally voice 
the views of their supporters. But even in this case 
they should try to be fair, to allow for the point of 
view of others even when they do not share it, and to 
use their influence to smooth away differences and not 
accentuate them. As Mr. Wardle truly remarked, 
neither Capital nor Labour can impose their will on 
the community. As separate and warring factions 
they can achieve little; but with good will they can 
solve together even the complex industrial difficulties 
that confront us to-day. 


I notice with keen regret that the leaders in the 
Miners’ Federation are still resolutely opposed to a 
return to the eight-hour day, 
although it would help materially to 
remove the troubles from which coal 
mining in this country is suffering so severely. The 
union auditors have examined the colliery accounts so 
closely that they practically agree with the figures sub- 
mitted by the owners, and the men know full well that 
cheaper fuel would go still further to assist the great 
iron, steel and engineering industries of the country 
in their quiet but steady revival. Will the mining 
leaders help and vote for the eight-hour day? Nota 
bit. It would really mean more money for them and 
more trade for the whole country, which would repre- 
sent a further drop in certain important items in the 
“© cost of living,” but, to use the words of one of their 
very able leaders, they are ‘‘ still obstinate," and say in 
effect that they don't care a cuss for the good of the 
country as a whole. ; 


Coal. 


Such a line of policy is greatly to be regretted, 
because, with the exception of the shirkers, who rushed 
into the collieries to avoid joining up during the war, 
the miners of Great Britain have ever proved themselves 
a most patriotic body of men. In fact, the way in 
which the old originals flocked to the Colours in 1914 
was simply astounding, and will ever be remembered to 
their credit. Now they are dropping away from their 
union at a rate which is causing serious concern to 
their leaders, and it looks as if many of the men would 
be quite willing to work the eight hours if they were 
assured that in the long run it would mean more money 
or cheaper living. A reduction in the cost of coal 
would mean reductions in the charges for electric light 
and power, and this again would help to reduce manu- 
facturing costs in many directions, quite apart from the 
impetus it would give to the demand for electrical 
apparatus to be fitted up by electrical contractors, who 
would be only too glad to employ more labour on 
installation work. I hope, therefore, that by mutual 
arrangement between masters and men application will 
be made for the Act to be repealed, or so amended as 
to avoid the present handicap to a great national 
industry. 


ELEKTRON. 


Answers to Correspondents. 

Sussex RrEADER.— We are under the impression that 
the ' Rye НШ” to which you refer is used merely as 
an attempt to key the pulling power of a particular 
newspaper advt. The original Rye Hill is the main 
London road just where it leaves the old town of Rye 
in Sussex, and is probably centuries older than any 
other road or address so named. The town was ancient 
before the Norman Conquest, and in the early Middle 
Ages was one of the great ports of England.—Editor, 
ELECTRICITY. 


The I.E.E. (Wireless Section.—Mr. С. F. Elwell, Prof. 
С. W. О. Howe. Admiral Sir Н B. Jackson. and Mr. C. F. 
Trippe have been nominated to serve on the Committee for 
1923-24, and the following will continue to serve as members, 
viz.: Messrs. B. Binyon, S. Brydon, Dr. W. H. Eccles, Messrs. 
G. H. Nash, C. C. Paterson, J. St. Vincent Pletts, Capt H. R. 
Sankey, and Mr. R. L. Smith-Rose. 
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CINEMA STUDIO LIGHTING. 


The accompanying illustration shows the portable 
244n. cinema studio projector made by the London 
Electric Firm (Brighton Road, Croydon) for concen- 
trated, diffused and wide-angle lighting. 


The lantern may be mounted on an extensible tripod 
stand having large castor wheels, as shown.  Swivel- 
ling and tilting movements are provided, and a con- 
venient door is fitted to the operating side of the 
lantern, together with an observation window. An 
alternative method is to fit the projector on a short base 
and mount it on the platform of an extension ladder or 
tower. 

The lamp is of the firm's patented automatic “ non- 

disengaging " feed pattern, but it can be hand-fed if 
required, the feed wheels being brought outside the 
lantern, and so provide for easy and quick operation. 
The positive carbon rotates automatically as long as 
the lamp is burning, and thus preserves a perfect crater 
“ formation.” 
_ For concentrated light effects a silvered glass mirror 
is fitted to the rear of the lantern, and the front may be 
furnished with a plain glass. For softening down a 
diffuser is provided. 

The illuminated area may be increased or curtailed by 


adjusting; the position of the lamp in relation to the 
mirror, and a simple focus gear is fitted to facilitate 
this. 

There is also a special provision for obtaining a clear 
and unobscured wide-angle floodlight. It will be seen 
that the projector has a second aperture (above the 
front and main aperture), and the mirror is arranged 
to tilt so that the light may ‘be projected through the 
smaller opening, converging towards this from the 
mirror, and thereafter diverging to a considerable (and 
variable) angle, thus giving a large uniformly 
illuminated field. A diffuser can also be fitted to soften 
the effect. Either or both of the front openings can be 
furnished with Iris shutters or other controlling device. 
as may be required. 

The frame holding the mirror is made removable, so 
that the light direct from the arc may be used. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen $n actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Correspon- 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
рио, the answers received do not possess sufficient merit. Competitors desiring 
the уш of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а '* nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sic competitors who win the first or second prize the most times during the nezt twelve 
months. 

The words ‘‘ Questions and Answers” от“ ©” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 159. 


I wish to decrease the speed of a direct current motor 
under my charge. I desire to do this without the 
insertion of resistances, which I understand are very 
wasteful. How can I most efficiently do this? The 
motor is 40 h.p., 220 volts, compound  wound.— 
““ INSPECTOR.” 

Question No. 160. 

When looking through an old book on cable laying 
I came across the expression ‘‘ cable should be taken 
from the drum and laid in a figure of eight upon the 
ground before being drawn into the duct." Can any 
reader tell me why this should be, because the book 
does not tell me why ?—'' JoINTER.”’ 

(Replies to Questions 159 and 160 must be received 
not later than May 26, 1923.) 


Answers to Questions. 
QUESTION No. 155. 

Can anyone give me details which govern the 
selection of a fuse carrier? I desire some for use on 
the following service:—Volts 440 D.C., 5o amperes, 
three wire.—'' Cable.” 

REPLY ro QuEsTION No. 155. 

The first prize (10s.) has been awarded to ‘‘ L. К.” 
fdr the following’ reply :— 

The chief characteristics required in a fuse carrier 
for a 440-volt circuit are, in addition to the usual 
electrical requirements of capability of withstanding a 
suitable puncture pressure and flash-over voltage, ample 
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ventilation, complete protection from shock and com- 
pliance with the official or Home Office Regulations. 
The circuit is not a high voltage circuit according to 
modern experience, low tension fuses being commonly 
specified for circuits even up to 600-650 volts. The 
current of 50 amperes is not unduly high for a fuse 
because these may safely be employed on a circuit of 
the voltage indicated for culrrents amounting to, say, 
200 amperes. 

The carriers should be non-hygroscopic and not likely 
to be changed in physical or chemical characteristics, 
either through electric stlresses or any chemical action 
resulting therefrom. Although from the point of view 
of commercial manufacture 440 volts is regarded as a 
low pressure, the electricity regulations for factories and 
workshops define it as within the range of medium 
pressures, but even under that definition similar remarks 
apply. It is not until one reaches a pressure of 
650 volts or thereabouts that high tension factors come 
into consideration. 

Official regulations require that every fuse shall be 
so constructed and arranged as effectively to interrupt 
the current before it so exceeds the working rate as to 
involve danger. It shall be of such construction or be 
so guarded or placed as to prevent danger from over- 
heating or from arcing or the scattering of hot metal 
or other substance when it comes into operation, and 
shall either be of such construction or so protected by 
a switch that the fusible metal may be readilv renewed 
without danger. It must be so constructed and 
adjusted as accurately to make and to maintain good 
contact, be provided with an efficient means of working 
or handle insulatea from the system and so arranged 
that the hand cannot inadvertently touch live metal. 

Open fuses should never be used in metallic cases. 
Only the cartridge type of fuse is suitable for this pur- 
pose, and even with that form the lack of ventilation 
causes an increase in the temperature rise of the fuse, 
so that the next langer size of cartridge should be 
employed to ensure safety. 

Some fuses are fitted with magnetic blow-outs, but 
this should not be required for a pressure and load of 
the order referred to above. 

Fuses may be mounted on slate bases for that kind 
of pressure and loading, space being allowed above the 
fuse and in other directions of sufficient amount to 
allow the arc on fusion to break without touching 
metal, and busbars carrying' large currents should be 
kept away from the fuse. 

In one favoured form of construction. ihe carriers 
for the fuse wires comprise an asbestos tube which 
passes through a tubular handle of special insulating 
material. At each end of the handle there is fixed a metal 
contact tongue, to which the fuse wires are attached by 
bolts. "The contact tongues engage with contacts which 
in 


are mounted housings of insulated material so 
shaped that when the fuse handle is inserted no live 


metal is exposed. The fuses afre provided with back 
connections so that they can be mounted on slate or 
marble panels, which are commonly from 1 in. to 2 in. 
thick, but they may be modified for front connections 
to panels. 

For a circuit as described such a fuse carrier would 
be about 6% in. long and would extend about 24 in. 
forwards from the base plate. The distance between 
the centres of its contacts should be about 41 in. and 
the width of the contacts 2 in. d 


A fuse wire. commonly known as a 6o-ampere size, 


is required, and this could be formed of tin copper fuse 
wire, two wires each of No. 19 S. W.G. being employed. 


These would blow at approximately 125 amperes, which 
is about the proper hgure for carrying a current of 
so amperes.—'' L.. К.’ 


The second prize (55.) has been awarded to “* M. M." 
for the following reply :— 

The three principal points to be taken into considera- 
tion are: That there shall be a satisfactory distance 
between the terminals in order to minimise danger from 
arcing; that the electrical contacts shall be good and 
reliable; and that a blown fuse may be easily and 
cheaply replaced. 

For the first of these points the distance, for 5o 


amperes, should not be less than 34 inches; as regards 


the second, the contacts should not only be ample in 


‘area, but should also be laminated, springy and well 


fitted. It is rarely that two flat pieces of metal make 
good electrical contact with each сег. The third 
point, facility of replacement, is all important. When 
a man is fitting a new fuse he usually wants things as 
convenient as possible. 

Personally, the writer prefers those carriers having 
a grip for withdrawal Tinned copper wire is very 
suitable for fuses; blown fuses are readily replaced, 
and the material is usually at hand. For the fuses in 
question No. 20 S. W.G. would make normal fuses. 

Other details that deserve attention are quality of 
workmanship, convenience for fixing and general 
protection against firre. '" Crazy " | porcelain 
is an objection. Cartridge fuses have much to 
recommend them, but they are often absent when very 


much wanted; many cartridge cases will be found on 


examination, when they have been in use for some 
time, to be carrying a simple copper wire. 

It should be remembered that the third wire is only 
fused when it ceases to be a neutral; while neutral it 
is provided with a link.—** M. M.” 


ELECTRICAL STORAGE BATTERY LOCOMO- 
TIVE COMPETITION FOR £1,000 PRIZE. 


Lieut.-Col. С. К. Lane-Fox, M.P., the Secretary 
for Mines, announces that in order to encourage the 
production of a safe and efficient type of electrical 
storage battery locomotive for use underground in coal 
mines, and with a view to displacing pit ponies in deep 
and hot mines, Mr. Charles Markham, colliery director, 
of Ringwood Hall, Chesterfield, has placed at his dis- 
posal the sum of £1,000 to be offered as a prize for the 
best vehicle. Judges representative of the coal mining 
industry of Great Britain, the Institutions of Mining 
and Electrical Engineers, and the Mines Department 
have been appointed to lay down the conditions under 
which the competition is to be conducted and to 
adjudicate upon the merits of competing designs. 

The competition will be open to manufacturers of 
any nationality, and the competition will remain open 
for an adequate period to allow competitors in foreign 
countries and the Dominions to submit their designs. 
Working trials, in England, will subsequently be 
arranged of those vehicles selected for test. 

The preliminary details in connection with the com- 
petition are approaching completion, and a formal 
announcement will shortly be made of the conditions. 


-— 
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SOUTH. AFRICAN ELECTRICITY ACT. 


The Electricity Supply Commission provided for 
under this Act has now been appointed and, so far, 
its functions have been exercised by a board of officials 
appointed as a separate body under the Act to supervise 
the issue of licences on the basis adopted by the Trans- 
vaal some years ago. The first meeting will be held 
at an early date, and among the first points to be con- 
sidered аге: —(1) The taking over from the South 
African Railways of the great power station in course 
of construction at Colenso; (2) the erection of a power 
station at Durban ; (3) the provision of electric power in 
the neighbourhood of the Sabie Goldfields, Transvaal ; 
and (4) the erection of a power station at Witbank. 


Correspondence. 


PATENTS IN THE IRISH FREE STATE. 
To the Editor of ELECTRICITY. 

Sir,—I beg to inforin you that special information 
has been received by this Institute in connection with 
patenfs in the Irish Free State. 

I shall be pleased to supply this information to any 
of your readers, on application to me at 44, Great 
Russell Street, London, W.C. 1.—Y ours faithfully, 

G. Drury COLEMAN, 

Organising Secretary, 
Institute of Patentees (Inc.). 

С WHATS WANTED.” 
To the Editor of ELECTRICITY. 

SIR,—I beg to inform you that the Rt. Hon. Sir 
William Bull, Bart., M.P., has presented this Institute 
with a book entitled ‘‘ What's Wanted," and he has 
opened the book by entering what, in his opinion, are 
the inventions which are needed most at the present 
time. 

I shall be pleased to receive, on behalf of the (Council, 
any suggestions which your readers may care to put 
forward for record in the book. 

I might add that Sir William Bull is an honorarv 
vice-president of this Association.— Yours faithfully, { 

G. Drury CoLeman, | 
Organising Secretary, 
Institute of Patentees (Inc.). 
44, Great Russell Street, 
London М.С, т. 
Мау 3, 1923. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from ELEC- 
TRICITY Office to any part of the world, for ihe published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated.] 


LoNpow's Country. 2 vols. Guide No. 1, North 
of the Thames; No. 2, South of the Thames. (Larby, 
IS. each net.)—All true Cockneys are proud of their 
great city and the lovely country by which it is sur- 
rounded, and the controlling Spirits of that great 
organisation known as “© London's Underground " are 


| to be congratulated most cordially on producing two 


such excellent guide books. They cover the listricts 


Digitized by 


NTERNET ARCHIVE 


ELECTRICITY. 


249 


„—— —  ——— 
=_—ЄЄ————————— 


north and south of the Thames in a very comprehensive 
manner, while the maps are numerous and models of 
clearness. In addition, there are many well-printed 
illustrations of the favourite beauty spots to which easy 
access may be obtained by the tubes, trams and "buses 
under the control of the Underground Electric Rail- 
ways and their associated companies. Let us hope they 
wili help many a tired worker to obtain that rest and 
invigorating breath of fresh air which should help to 
fight the battle of life in these strenuous times. 


B.E.S.A. PuBLICATION No. 148, 1923.—A. tentative 
British Specification for Insulating Oils for use in 
Transformers, Oil Switches and Circuit Breakers 
(Publication No. 148, 1923) has just been issued by the 
British Engineering Standards Assocn. It is the out- 
come of an extensive research undertaken in the first 
instance by the Research Committee of the I.E.E., 
and continued by the Electrical Research Assocn. 
when that body was formed. The Association has 
issued this as a tentative specification in the first in- 
stance, as the methods of conducting the tests are 
at present undergoing further investigation, every effort 
being made to simplify the latter as much as possible. 
The Inst. of Petroleum Technologists is also preparing 
methods of testing oils for the ordinary physical pro- 
perties, such as viscosity, flash point, etc., which it is 
noped will be availiable for use in connection with this 
specification. This is the first B.E.S.A. specification 
based on the work of the British Electricai and Allied 
Industries Research Assocn., and illustrates the very 
great value of such a body to the industry. Copies 
may be obtained from the offices of the B.E.S.A., 28, 
Victoria St., London, S.W.1, price 1s. 2d. post free, 
or from ELECTRICITY office. 


THE B.A.T.T.J. OFFICIAL HANDBOOK. (15. net.)— 
This little handbook, which is published annually by 
the British Association of Trade and Technical Journals, 
of Sicilian House, Southampton Row, London, WICI 
contains a neatly printed list of all the journals which 
are members of this very enterprising association, 
together with details as to the ground which each 
paper claims to cover and of the advert. rates charged. 
It may, therefore, be looked upon as an essential to 
every large advertising firm, and we have no dcubt that 
the book will be much appreciated. As a matter of 
fact, from a business standpoint it represents many 
times the value of the small price which is asked for it. 


PRACTICAL ELECTRIC LicHT FiTTING. By Allsop. 
oth edition. (Pitman, 7s. 6d. net.)—Mr. Allsop's 
book has been on the market for many years, and every 
new edition has helped to instruct a large number of 
budding electrical engineers and contractors in the 
correct way in which practical electrical installation 
work should be carried out so as to comply with the 
Institution Wiring Rules and maintain the reputation 
of the contractor for honest work at a fair price. The 
book has been improved by the inclusion of details of 
various new wirine svstems, the most modern types of 
testing sets, electricity meters and a comprehensive 
general chapter on the erection and maintenance of 
private installation plant. There are plenty of good 
clear dive*rams, and the book is certain to be appre- 
ciated by all who buy it. The author has 
work conscientiously and well. 


done his 
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Trade Notes, 


Messrs. Eck and Brook, the well-known electrical and radio 
engineers, of 4/12, Palmer Street, London, S.W.1, are circu- 
larising possible clients with a view to the installation of wire- 
less receiving sets for reference purposes, and will be glad 
to have inquiries from interested readers or to have them call 
at their showrooms. 

From A. H. Hunt, Ltd., of Tunstall Road, Croydon, come 
leaflets Nos. 140 and 141 dealing with a valve protector and 
battery tester and a variable grid leak, both of which will be 
of interest to wireless readers, whom we recommend to apply 
lor copies. 

From Simplex Conduits, Ltd., of Garrison Lane, Birmingham, 
we have received list No. 974, which is a revised edition of 
their Colliery Lighting System Booklet. This system is one 
which has been received with much favour by the leading 
cclleries in Great Britain, as well as in the British Colonies, 
and we can recommend it to the notice of our many readers 
who are engaged in colliery and mining installation work, as 
well as to contractors generally. It has proved adequete to 
the most severe conditions, and since its introduction in 1921 
many thousands of its fittings have been installed in mines 
tbroughout the world. 

We have received from Messrs. Radiophones, Ltd., 1a, Gran- 
ville Place, Marble Arch. London, W.1, an illustrated brochure 
descriptive of their Listoleon Radiophone De Luxe Cabinet. 
This set has been designed to meet the demand for a highly- 
efficient and easily-manipulated installation among those whose 
knowledge of the science of wireless telephony is nil, and 
the whole of the essentials, including a loud speaker, are en- 
closed in an attractive cabinet of polished mahogany, which 
is in itself a handsome addition to the furniture in any room 
in which it may be housed. 

Messrs. Rogers, Foster and Howell, Ltd., Edward Road, 
Balsall Heath, Birmingham, whose R.F.H. Wireless Broad- 
casting specialities are already well known to both amateurs 
and the trade, have favoured us with their latest catalogue, 
the outstanding feature of which are the references to their 
new Reaction sets, in which beneficial reaction has been intro- 
duced to the limits permitted under the Broadcasting regula- 
tions. With their 2-Valve Reaction sets the makers claim some 
remarkable receptjon ranges, and, by the addition of a third 
valve, the use of a loud speaker is facilitated in practically 
every case. The distances from the transmitting stations vary 
from a minimum of three miles up to a maximum of 630, in 
the case of one German station, and it is claimed that these 
are by no means freak receptions, but represent regular tests 
made upon the apparatus before it leaves their works. ‘The 
new catalogue is a particularly comprehensive one of some 
twenty pages, and includes all essential components in con- 
siderable variety. It is fully illustrated. 

A well printed cata'ogue of outdcor switchgear has just been 
issued by Messrs. Johnson and Phillips, Ltd., of Charlton, 
S.E.7. It gives an excellent series of illustratiogs, together 
with full details of the ligbtning arresters, outdoor type fuses, 
automatic switches, choke coils, gap arresters and fuses suit- 
able for outdoor installations, in which economy of erection, 
combined with absolute security, are the essential features of 
the overhead line plant. Messrs. Johnson and Phillips have 
had very wide experience in the design and construction of 
this particular class of material, which can be recommended 
most cordially for the extension of electricity supply into the 
thinly-populated areas. The list, therefore, will appeal to all 
central station engineers, and contractors who wish to cater 
for this particular class of installation work. 

We have to congratulate the Western Electric Company, Ltd., 
upon setting a new fashion in that portion of the broadcast 
receiving installation known as the loud. speaker. Most 
listeners-in aspire, sooner or later, to a loud speaker, and 
practically all these instruments take the general form of a 
base, containing the telephone receiver mechanism, surmounted 
by a horn or sound amplifier, similar to that fitted to the 
ubiquitous gramophone. Realising that these horns or trumpets 
are not altogether things of beauty, and therefore apt to detract 
from the furnishing and decorations of the room in which they 
are used, the Western Electric Company have introduced a 
scheme of decoration, and issue an artistic brochure with illus- 
trations in colour, under the title ‘‘Ornamental Loud Speakers.”’ 
The designs range from Chinese Pagoda, and Peacock, to Floral 
embellishment, and include both the horn proper and the base. 
They are certainly attractive, and are excellently presented 


in the new publication, which, moreover, is printed in a special 
and extremely clear fount of type. 

From Garquarm Specialities, Aversroyd, Golcar, Huddersfield 
comes a folder descriptive of the ‘‘Merican " Atmospherics 
Absorber, for which, as its name implies, is claimed the pro- 
perty of eliminating those static disturbances which are the 
bane of the broadcast listener-in. It functions on a new prin- 
ciple of multi-cylinders and static storage plates, with special 
variable coupling. Not having had an opportunity of trying 
out this device, we cannot vouch for its efficacy. The price 
15, however, moderate. The folder also gives prices of several 
other wireless components. 


From Higgs Bros., of Sand Pits, Birmingham, whose name is 
so well known to our readers through their humorous monthly 
price list, we have received a copy of their new list No. 8, 
which they have just issued. It covers a wide range of 
dynamos and motors, including variable voltage dynamos, and 
as the manufactures of this firm hold a very high reputation 
for quality and efficiency, we have no doubt they will have 
a large number of applications for copies of the new list 
which should most certainly be in the possession of every 
electrical contractor anq engineer. 

A printed card illustrating and describing the Cambridge 
Accumuiator Tester is being issued to the electrical trade by The 
Cambridge and Paul Instrument Co., Ltd., of 45, Grosvenor 
Place, London, S.W.1. Any reader who has not yet received 
a copy should make a point of applying for it at once, The 
instrument appears to be one which should be of value to 
every man in charge of accumulator plant. 

“Facts for Consideration" is the title of a well-printed 
publication detailing the advantages of electric trucks, as sup- 
plied by The Chloride Electric Storage Co., Ltd., of Clifton 
Junction, Manchester. It is a remarkably well illustrated produc- 
tion and sets forth in clear language the economies which тау 
be effected by using these very useful aids to works efficiency 
moving. It also contains an excellent series of illustrations 
showing the form of construction of the Exide Ironclad Battery, 
and should most certainly be in the possession of every works 
engineer and manager. 


Various Items. 


Files and twist drills are, of course, used occasionally by the 
majority of our readers, so we think they will be interested in 
a small advertisement of them in our prepaid columns. 

Merssy and West Lancashire Electricity — District.—' The 
Electricity ‘Commissioners have decided to commence the 
Inquiry at the Town Hall, Liverpool, at 10.30 a.m. on Thurs- 
day, May 17, instead of on May 15, as previously arranged. 

Financial—Congratulations to the Western Electric Distri- 
buting 'Corporation, Ltd., on the very healthy outlook which 
it is now enjoying. This undertaking controls the electric 
lighting in eleven town, and it has also applied for Parlia- 
mentary powers to increase its area of distribution still further. 
The consulting engineers are Messrs. Sir Charles Bright and 
Partners, Ltd., of 146, Bishopsgate, London, E.C.2, to whom 
inuch of the credit is due. 


And he says:—'"'I will never forget the fatherly 
interest you took in me—the advice and training 
you gave me, and the fine way you got me the 
'job.'—We do во want to help YOU too like thia! 
Je ауа very eleven шеп ОП our Staff who are 
longing for the с) се to show you the way toa 
suctcseful career no matter what your age or You must state subject 
education—Do write us now—All advice FREE. when writing for Book. 
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THE SALVAGE OF TOWN REFUSE. 


Electricity plays an important part in the latest 
equipment for sorting and grading town refuse, con- 
verting its every constituent into a marketable product 
and rendering valuable what has hitherto been regarded 
only as filth—a nuisance to the sanitary authorities and 
a menace to the health of the community. The refuse 
salvage plant recently installed by the City of West- 
minster at Lock Wharf, Ebury Bridge, was designed 
and constructed Бу the Coppee Company (Great 
Britain), Ltd., of 14, Grosvenor Place, S. W.r, in asso- 
ciation with Captain F. W. Cable, Chief of the High- 
ways Department, Westminster, and it was our 
privilege to be present when the plant was formally 
opened on May 3 by the Right Hon. A. Neville Cham- 
berlain, M.P., Minister of Health. After the opening 
ceremony, in the course of which the Minister of Health 
and the Mayor of Westminster (Councillor Frank Rye) 
both pointed out the economic and sanitary advantages 
of the process, we had an opportunity of inspecting 
every part of the installation. 

The salvage plant is housed in a large building open 
on the two sides to the road and canal respectively, 
thus ee ideal facilities for the delivery and removal 
of materials by road or water as may be more con- 
venient. The refuse as brought in by the collecting 
lorries. (passing over a 20-ton weighbridge) is tipped 
on to a grillage of bars which arrest any exceptionally 
large material, such as mattresses or carpets. All the 
ordinary refuse falls through into a hopper below. The 
grid and the hopper are within a shed-like enclosure, 
from which the floating dust is withdrawn by a Duper 
centrifugal fan (Messrs. David Rowell and Co., Ltd., 
14, Howick Place, S.W.1), driven by a 5-h.p. electric 
motor. The dust is collected in filter bags and forms 
a concentrated manure of considerable value—by- 
product No. 1. ( 

Material in the hopper is fed by rotating arms on 
to the bottom of the belt conveyor, which rises at an 
angle from the basement at one end of the building to 
elevated platforms at the other end. The belt is of 
balata, 2 ft. 6 in. wide, and is supported by rollers 
mounted on a steel framework; an automatic device 


for maintaining suitable tension in the belt is located 
in the lower return run of the latter. Men stationed on 
duck-boards alongside the belt pick off from the thin 
layer of refuse any rags, bottles, bones, or other 
material which cannot be separated automatically, but 
which is worth collecting for sale. Each picker is 
deputed to extract only one or two materials, which he 
deposits in hoppers provided for the purpose at his 
station. 

It will be seen that the refuse reaching the top of 
the belt run consists mainly of paper, tin cans, cinders, 
ashes, bricks, stones, ete., and miscellaneous '* dirt.’’ 
At the top of its run the belt passes over a drum-type 
magnetic separator, this being situated under the hood 
or nozzle of what is really a gigantic vacuum cleaner. 
The fierce current of air into this nozzle, induced by a 
centrifugal fan driven by an 8-һ.р. electric motor, 
carries away all paper and straw, as well as any rags 
that may have been overlooked by the pickers. This 
material passes through overhead pipes to a cyclone 
settler whence it falls into a press and is baled for 


disposal. The baling press, electrically driven by a 
I £ I , M à 
4-h.p. motor, compresses the paper into compact 


bundles weighing from 24 to 3 cwt. each (about 47 in. 
by 17 in. by 22 in. to 24 in.), and it mav be noted that 
this material forms one of the principal products of the 
salvage both in amount and value. 

The magnetic separator holds the “‘ tins ° and other 
magnetic materials on the belt until a special chute is 
reached (far round the drum), at which point they are 
released and then fall into a tin-baling press—also 
electrically driven by a 4-h.p. motor—which makes 
bales weighing from 11 to 2 cwt. each and measuring 
36 in. by 18 in. by 16 in. Needless to say, this is also 
a valuable source of income. 

“‹ Bioli’’ presses (Messrs. Shirtliff Bros., Ltd., 
Letchworth) are used for both the paper and the tins. 
They are driven by direct coupled motors with push- 
button control, automatic brakes to hold the load in any 
position, and automatic switches to stop the presses at 
the limits of the travel. 

The material, which is neither held by the magnetic 
separator nor whisked off by the paper collector, is 
shot straight from the end of the belt into a revolving 
screen. The latter has two sets of holes which respec- 
tively pass material up to about 2 in. and т in. 
diameter; larger material passes into a swing-hammer 
pulveriser, which is driven by a 50-h.p. motor. 

The two sizes of material passing through the rotary 
screen are carried by water troughs into separate wash- 
ing tanks. The latter are relatively deep, and the 
water in them is kept pulsating by air blowers. The 
lighter or combustible material is carried off by the 
water overflowing from the tanks into draining hoppers, 
and forms a suitable fuel for slow combustion stoves, 
gas producers, etc. The heavier material, such as 
clinker, glass, stone, pot, etc., sinks to the bottom of 
the tanks, whence it is removed by elevators, drained, 
and deposited in overhead bunkers. So far as can be 
seen, this material can only be used as “filling,” but 
experience may show that it has some more valuable 
application. 

That portion of the refuse which reaches the pul- 
veriser is there reduced to fragments by the action of 
the hammers revolving at r,ooo r.p.m. within the cast- 
iron casing. The pulverised product may be used as 
manure or in other applications according to its com- 
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position. Vegetable refuse is, for the most part, col- | brilliant illumination than that provided by an ordinary 
lected with the light material which floats off from the | floor standard to be obtained when desired. This 
washing tanks, and its presence will, we imagine, | device is equipped with three or four lamps. Опе, 
make it necessary to dispose promptly of the other Ed 
combustible material with which it is mixed. 

Water for the washing plant is drawn from the canal 
and circulated by a centrifugal pump (Gwynnes En- 
gineering Co., Ltd., Hammersmith), driven by a 14-h.p. 
motor. Before returning to the canal the water settles 
in a large tank, the sediment being considerable in 
amount and valuable as a manure. 

The bclt, elevators, screen, blowers and certain other 
parts of the installation are driven by a 25-h.p. motor 
through suitable shafting, belts, pulleys and gears. It 
will be seen that the total power of the motors installed 
in this plant (which is expected to deal with roo tons 
of refuse per day) is about 110 h.p. The building is 
electrically lighted throughout, and readers will be 
interested to hear that the whole of the electrical equip- 
ment was supplied by the General Electric Co., Ltd., 
of Magnet House, Kingsway, W.C.2. 

The lay-out of the whole cf this interesting installa- 
tion bears evidence to the care and foresight displayed 
in its design. For example, every product of the 
salvage is delivered in the manner and at the level 
most convenient for its subsequent removal. We con- 
gratulate the City of Westminster upon its enterprise 
in laying down this plant which, although it is in the 
nature of an experimental installation, will, we are 
confident, prove a practical success, by turning waste 
into wealth and, at the same time, raising the standard | | Fic. 2.—FrLooR STANDARD SHOWING IN- 

DIRECT LIGHTING EFFECT. . 


of public hygiene. 


м P preferably a gasfilled lamp, is arranged within an 
THE “ PARTRIDGE DUPLEX LIGHTING inverted eus enamel cori NE hidden by. 
UNIT. the silk shade, and thus provides a good totally 

The ““ Partridge " Duplex Lighting Unit (illustrated indirect illumination over a large area. 'The other two 
in Figs. 1 and 2) has been designed to enable a more | ОГ three lamps are on the under side of the conical 


Fic. 3.—SectionaL View or ''PaRr- 
RIDGE" DupLex UNIT. els n 


shade, and provide the usual local illumination. A 
two-way switching device is fitted, so that either th 
Fic. 1.—FLOOR STANDARD FITTED WITH indirect or the direct lighting can. be employed | 

'' PARTRIDGE " DuPLEX UNIT. _ | separately or both together. Fig. 3 shows a sectional. 


Original from 
Digitized by UNIVERSITY OF ILLINOIS AT 
INTERNET ARCHIVE URBANA-CHAMPAIGN 


m 


See 


= n 


— = 


шн Н эй Нлл АН 


————— 


May 18, 1923 


view of this, and gives a clear indication of the manner 


іп which the various effects are obtained. 


Among the important advantages claimed for the 
Duplex Unit are :— 

1. The indirect lighting can be adjusted by means 
of a telescopic arrangement, so that the rays strike 
the wall at the level of the picture rail or frieze. 

2. All the advantages of perfect diffusion and 
shadowless illumination associated with indirect 
lighting are obtainable, while the criticism often 
levelled against this method of illumination, namely, 
that the lighting is cold in character, is overcome 
by means of the direct element of the lighting from 
the lower lamps. 

This combination of indirect and direct illumination 
has a third advantage, in that the illumination has a 
fairly substantial horizontal component, which enables 
pictures and other items of interest on the wall to be 
well illuminated. 

The Duplex Unit, for which provisional protection. has 
been granted, is the invention of Mr. G. W. Partridge, 
and has been developed by the General Electric Co., 
Ltd. The photographs from which the illustrations 
in this article were reproduced were taken in their 
showrooms at Magnet House, Kingsway, London, 
W.C.2. 

We understand that the company is also considering 
the adaptation of this unit for pendants as well as 
for floor standards. 


BRITISH EMPIRE EXHIBITION. 


It is important that the public should realise that 
the outstanding feature of the Exhibition will be its 
educational purpose in relation to science, art, com- 
merce and industry. Scientific instruments, for in- 
stance, will form a notable feature of the exhibition. 
It is hoped to inciude representative surgical, optical, 
meteorological and photographic appliances. Great 
care has been taken that the sports and amusement 
sections of the exhibition shall not conflict with the 
sections devoted to more serious objects. The amuse- 
ments will be confined to the Amusements Park, which 
will be a separate area of the exhibition; while sports 
and games will take place either in the Stadium or in 
the swimming lakes. The latest inventions and the 
most up-to-date tools of the workshops of science will 
be brought, by means of this exhibition, to the notice 
of a wider public, and new opportunities will be created 
lor the development of trade in these industries. 


Finance.—The annual report of the Urban E.S. Co., Ltd., for 
the year 1922 shows a net profit balance of Z122,000, and after 
making ample aliowarge for debenture interest, reserve, depre- 
ciation and preference share interest, there is a balance of 
£8,000 to be carried forward. 


Works Remova!.—The works of St. Helens Cable and Rubber 
Co., Ltd., will in due course be moved from Warrington to 
Slough, where machinery is being put down at a new factory 
which has been ‘bought owing to the existing premises at 
Warrington having proved too small to cope with the steady 
growth in the company's business. The Slough works consist 
of a factory already erected, which, with the land adjoining, 
amounts to about 200,000 square feet. and it is intended that 
it shall be as nearly as possible in full working order before 
further machinery is transferred from the old factory. This 
pene a view to avoid any interference in the execution of 
rders. 
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“W. E. HIGHRIELD SHIELD” 
COMPETITION. 


THE 


A, meeting was convened at the St. Bride's Institute, 
Ludgate Circus, E.C.4, on Tuesday, May 8, under the 
auspices of the National Association of Supervising 
Electricians, for the purpose of deciding the winner of 
the competition for the ‘W. E. Highfield Shield,’’ par- 
ticulars of which have already appeared in our columns. 
Thirteen competition papers were sent in, and each was 


.read over at the meeting by members—not the writer's 


—and the audience were given voting papers to mark 
which paper, in their opinion, ranked as first, second 
and third in order of merit. The president, Mr. W. E. 
Highfield, in opening the meeting, pointed out that the 
duty of the gathering was not an easy one, but he hoped 
that, after hearing the papers in question, a satisfactory 
result would ensue. No names were mentioned until 
after the voting had taken place, numbers only were 
given, and these numbers were drawn from a glass on 
the chairman's table, and the order in which they were 
drawn and read was :— | 

Paper No. 5.—““ Use of Cab Tyre Sheathed Conduc- 

tors for Internal Wiring.’’ 


„ No. 6.—“ The N.A.S.E." (A criticism.) 

» No. ro.—'' The N.A.S.E. and the Electrical 
Industry." 

» No. r3.—'' Trade Unionism.”’ 

» No. 2.—^" Distribution of Electrical Energy 
in a Modern Fighting Ship." 

» No. 12.—‘ Mutual Help." 

» No. r.—'' Modern Lightning Conductors.” 


The Future of the Electrical In- 


, 


» "Noc m 
dustry.’ 
9.—'' Power, Factor Improvement.’’ 


INTO; 


» No. 3.—'' Electro-Chemistry. " 


» Мо 4.—* The N.A-S.E. as a Trade Union.” 
эу NOs ыў Alternating Current Motors.” 
» No. 8 was withdrawn by agreement. 


It was, as the chairman had previously remarked, a 
most difficult task to vote for the first three places out 
of such a really excellent number of papers. Nos. 7, 
3 and 9 were technical matters and most interesting. 
No. 6 was a '' breezy ’’ criticism of the N.A.S.E. 
No. 7 was instructive, and also interesting. However, 
the reading of the papers concluded and the voting 
lists were handed in to the scrutineers, with the result 
that the winning papers were Nos. 6, 3 and 2, and then 
the names of the respective authors were announced, 
Viz. : 


Paper No. 6.—Mr. E. 


E. Gammon (rst prize). 

», Nos 3.—4Mr. К. W. J- Stark (2nd prize): 

» No. 2.—Mr. J. J. Southern (3rd prize). 
The prizes being :—rst, Shield (in oak and silver), pre- 
sented by W. E. Highfield, Esq., and a “ Revo "' wire- 


, less receiving set presented by the Cable Accessories 


Co., Ltd. ; 2nd, two guineas cash; 3rd, one guinea cash. 

The prizes were presented by A. Н. Dykes, Esq., 
M.I.E.E., who said he was proud of the tone of the 
papers, and congratulated the successful winners (Mr. 
К. №. J. Stark was unavoidably absent). An acknow- 
ledgment from Mr. E. E. Gammon, and a hearty vote 
of thanks to the chairman terminated a very instructive 


H. M. 
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DETAILS “ON -LOAN:” FROM 


THE STORE: 


THE ISSUE ‘OF 


Few matters regarded as a perfectly legitimate pro- 
ceeding cause as much trouble in the factory as the 
withdrawing of details from the store "on loan," and 
their subsequent return. In many engineering fac- 
teries the receipt of a requisition signed by a fore- 
man and endorsed “on loan " is sufficient for the store- 


man to issue the details enumerated, but after this. 


transaction is completed it does not appear to be 
anyone's business to make a further move. The 
routine ordains that the requisition shall be retained in 
the store pending the return of the details covered, 
when it is handed back to the foreman for cancellation. 
But what happens if the details are not returned? 

A requisition for details “on loan” is not as a rule 
sent to the records clerk for posting the card records, 
otherwise a credit note would be necessary to put the 
cards right when the details are ieturned, and such a 
procedure (if somewhat frequent) would serve to make 
the record appear complicated, apart from the cost of 
the paper forms and the unproductive time involved 
For the requisition to be held by the storeman and 
handed back to the foreman when the details are re- 
turned is quite a good proceeding, so long as the 
loaned parts are returned within a reasonable period. 
The foreman, having had his requirement satisfied, is 
not disposed to worry himself unduly in the matter of 
returns, and the initiative must, therefore, be taken by 
the storekeeper. 

Unless this is done, it is more than possible that 
many of the details never will be returned—the 1e- 
tained requisition is mislaid or accidentally destroyed, 
and the stock records are incorrect. The whole trans- 
action is speedily forgotten by all the parties con- 
cerned, and a further requisition received at a later 
date for similar details “on loan " is executed without 
comment, no reference to the previous transaction 
being made by either party. 

The assemblers may require bolts for temporary 
erections, and these are requisitioned “on loan." No 
matter how many similar bolts are already in the de- 
partment, each new requirement means another re- 
quisition. The writer has (on many occasions) seen 
2 cwt. of bolts collected from one assembling depart- 
ment, the accumulation of stores issues “оп loan." 
Had a proper procedure been observed, such an ac- 
cumulation would not have been possible, for the second 
requisition for a supply of, say, 24 $in. by 52 in. bolts 
"on loan" would have been turned back by the store- 
keeper, with the intimatioa that a supply of such bolts 
was already in the department. It may be, of course, 
that further supplies are necessary, the bolts already 
supplied still being in use, but when this is the case 
the requisition couid be endorsed "additional supplies,” 
which would be the authority for the storeman to issue 
without comment. 

The method adopted in one factory to obviate 
trouble is as follows. All requisitions for details “on 
loan" are tabulated, and each week-end the storeman 
sends to each foreman a list of such parts, together 
with the dates of issue. The foreman is then expected 
to collect and return to the store such details as are 


| 


finished with, and to return the list to the storekeeper | 


with the words “in use ” written against the items 
which cannot. be returned at the moment. 

But whilst common parts, such as bolts and nuts, 
etc., may be returned to store and directly accepted 
into stock for subsequent reissue, machined or assembled 
details, issued “оп lean” 
purposes, should not be accepted back into stock uniess 
accompanied by an inspector's report certifying that 
the part has sustained no damage, otherwise trouble 
may be experienced at a later stage, when a faulty 
detail is included in a batch issued to the assemblers. 
The store assistants, therefore, have instructions not 
to accept details (other than the common stocks already 
referred to) from any department other than the in- 
specting room. 

The assistant storekeeper actively ‘nterests himself 
ia the question of details issued “оп loan," and deals 
personally with those requisitions which have been long 
outstanding. In this way the privilege of drawing de- 
tails from the store "on !oan " is not abused, the ac- 
curacy of the stock records is not adversely affected, 
and a good deal of trouble and wasted time is thereby 
eliminated. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '' Answers to Correspon- 
dents " or replies will be invited from our readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. T he 
Editor reserves the right to make no award, or to accept only one reply, i » in his 
opinion, the answers received do not possess sufficient merit, Competitors desiring 
the return of their manuscripts, if unacaepled, should enclose stamped addressed 


envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а“ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 


and address must be sent with the manuscript as a guarantee of good faith _ No 
correspondence will be entered into with regard to successful replies. The Editor's 


decision ts final, 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the neat twelve 
months. 

The words *' Questions and Answers " or “ Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 159. 

I wish to decrease the speed of a direct current motor 
under my charge. І desire to do this without the 
insertion of resistances, which I understand are very 
wasteful. How can I most efficiently do this? The 
motor is 40 h.p., 220 volts, compound wound.— 
** INSPECTOR.” 

OvESTION No. 160. 

When looking through an old book on cable laying 
I came across the expression ‘‘ cable should be taken 
from the drum and laid in a figure of eight upon the 
ground before being drawn into the duct." Can any 
reader tell me why this should be, because the book 
does not tell me why ?—'* JoINTER.”’ 


(Replies to Questions 159 and 160 must be received 
not later than May 26, 1923.) 
Rss 
Reconstruction.—The Inventions Development Co., late of 
Rosemary Street, Belfast, has now been reorganised and a new 


company, the Inventions Development (1023) Co., formed to 
cairy on the business, 


for experimental or other. 


* 
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The WESTON 
Synchroscope. 


The indications of this Synchroscope are infallible. 


A glance at it shows immediately to what degree the inco ming 
machine is fast or slow. 

The movement of the pointer is smooth and certain, and inspires 
confidence. 


The superior designs and construction of the instrument ensure a 
very long life and permanent accuracy throughout its life. 


№0! У ; 
TRIGAT | STRU MENT: Go. 


It indicates exact synchronism within one degree of true phase 
coincidence throughout a wide range of frequency and voltage, 


It is impossible to make an error in synchronising with it, 


We invite the most minute and critical examination of the instru- 
ment, both electrically and mechanically, in comparison with any 
other synchroscope at present manufactured, and we are confident 
that a comparative test of the instrument will easily demonstrate 
the superiority of the Weston Synchroscope. 


Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


| Telephone : Audrey House, Ely Place, Holborn, E.G: Telegrams: 


|Ho/born 2029 . ** Pivoted, Smith, London ' 


B. Exide 


The Long Life Battery. 


The Principal Wireless Manufacturers standardise Exide Batteries with their 
valve receiving sets. They know what disappointment can be experienced by 
users of inferior batteries. 

Exide Batteries are used all over the world, in Submarines, on Motor Cars, 
Aeroplanes, and for all wireless purposes. They retain their charge for long 
periods, do not froth, and give longest life. 


| They are used by the British Broad- 
| casting Company for Transmission. 
1 INSIST ON AN EXIDE FOR YOUR SET. 

) 

А ivdamosuouc ride Battery. Obtainable from Wireless Dealers and Exide Service Agents 

| throughout the country. If in any difficulty write us. 


! Ask for ELECTRICAL STORAGE 


| Er {lori COMPANY LIMITED. 


Leaflets A 
4030. CLIFTON JUNCTION, 219-229 SHAFTESBURY AY., 58, DALE END, 
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ПИТОН 


НАКТ 


SPECIALISTS 


in the Manufacture of 


STORAGE BATTERIES | 


for 


All Purposes. 


CENTRAL STATIONS. 

PRIVATE INSTALLATIONS. 

MOTOR CARS. 

TELEGRAPH AND TELEPHONE WORK. 
YACHT AND CARRIAGE LIGHTING. 
ELECTRIC LAUNCHES. 

PORTABLE AND LABORATORY WORK. 
RADIO WORK. 


BRANCH OFFICES AT 


ПЕТИТЕ 


Write for Illustrated Catalogue. = BIRMINGHAM. 
HART ACCUMULATOR CO, LTD. = 2: 
= STRATFORD, LONDON, E. 15. = eoo 
WIRELESS | “ IGRANIC " 
RADIO BATTERY 
| AVE. |. POTENTIOMETERS. | 


WIRELESS 


valve efficiency. 


Also 


OSRAM- ИШ & EDISWAN VALVES Y v | | Ease of tunin£- 


in distant stations. 


All accessories to enable 
amateurs to build their 


own apparatus. Resistance 300 ohms. 
Adjustable Contacts. 
Panel Mounting. 
Write for particulars. А Nieks]"Büunish 
Discount to the Trade. шш 


-— ў BATTERY 2 
POTENTIOMETER Write for Leaflet 
(Pat. Appld. for). Z 49. 


DRAKE & GORHAM 
WHOLESALE, LTD iis [G RANIC ...... 


We can give prompt delivery of The use of “IGRANIC” Potentiometers 
j result in 
c The DRAGORLITE CRYSTALSET AQ Mises detector 


67, LONG ACRE, W.C.2. Manchester ELECTRIC Co.Ltd. Newcastle 
Manchester, Glasgow,  Brlstol Bradford CHE Өн кеша экее, Cut 
Belfast and Liverpooi Works: - ОЛ FORD. 
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TO OUR READERS. 


ELEOTRIOITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt hasa 
very large S throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. ‘This is Important, 
Rate quoted on application. Subscription: 13s.a year, 6°. 6d. halt year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 

‚ Questions to which an answer is required must be accompanied by a 141. 
stamp for reply. When considered of sutficient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


When the unfortunate inventor takes out Letters 
-atent on a new idea in this or any other country of 
the British. Empire, he is only pro- 
British Empire tected against infringement of his 
Patents. rights in the country of origin, unless 
he also takes out additional Patents 
in those countries where he thinks his invention is 
likely to be profitably developed. In any event, he is 
in for a costly expenditure on the safeguarding of his 
rights and privileges, if he desires to secure the full 
benefits of his invention in British territory both at 
home and abroad. Ior this reason it has long been 
urged that a Biitish Empire Patent should be available 
for inventors, which would afford them adequate pro- 
tection of their ideas throughout the British Empire at 
fees within reach of those inventors who now, through 
lack of funds; аге compelled to limit their protection to 
the home country. 


It is a matter for congratulation, therefore, that a 
deputation on the subject of a British Empire Patent, 
from the British Science Guild, has been sympathe- 
tically received by the Parliamentary Secretary to the 
Department of Oversea Trade, Lt.-Col. A. Buckley, 
D.S.O. The deputation, which was an influential one, 
was introduced by Lord Askwith, and strongly urged 
that the necessary steps should be taken as early as 
possible by the Government to secure effect being given 
to the provisional scheme for an Empire Patent, drawn 
up at the British Empire Patent Conference held in 
London last June. The scheme provides that a Patent 
issued anywhere within the British Empire shall extend 
to the United Kingdom, or to any of the self-governing 
Dominions, or to India, upon registration in the parti- 
cular territory in which protection is desired, This will 
be good news to patentees and inventors who are 
already mulcted in heavy costs for maintaining their 
rights, especially where those interests are international 
in character. —— 


If only on humanitarian grounds one welcomes the 
generous offer of Mr. Charles Markham, colliery 
director, of a prize to the value of 

Electric Mine £1,000, for the best type of electrical 
Locomotives. storage battery locomotive for ser- 
vice in deep and hot coal mines in 

place cf pit ponies, The conditions under which these 
little animals work and exist between whiles are any- 
thing but natural, and as the motor vehicle has relieved 
the long-suffering horse of much of its hardest labour 
on the surface, so it is desirable to introduce mechanical 
means of haulage wherever possible below ground, and 
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thereby secure lor the smaller breed of animal that 
share of sunshine and tresh air to which they are justly 
entitled. The conditions to govern the competition arc 
in process of being drawn up by a panel of judges 
representative of the coal-mining industry, the Institu- 
tion of Mining Electrical Engineers, and the Mines 
Department. 


It will be open to manufacturers ol any nationality, 
but the vehicles selected for trial will be tested in this 
country. Storage battery locomctives for mines are, 
of course, no novelty, and several types are already 
manulactured in this country, and used in British pits. 
There would appear to be little or no difficulty in 
designing a suitable locomotive in so far as the purely 
mechanical and electric motor equipment are concerned, 
and it is highly probable that if any serious difficulty 
is met with in producing a satisfactory solution in the 
opinion of the responsible judges, it will centre in the 
battery. Although modern traction batteries, properly 
maintained are sufficiently reliable for ordinary surface 
work, as witness the great success of the electric 
vehicle in the States and elsewhere, the more arduous 
conditions and extremes of temperature and humidity 
met with im some coal pits are likely to introduce new 
and complicated problems to the battery manufacturer. 
If and when a satisfactory design is forthcoming, 1 
predict that 9o per cent. of the credit will rightly 
belong to the maker of the battery with which the 
winning vehicle is equipped, and, to this end, a “‘ life ” 
test should be an essential condition, such test to be 
conducted under actual working conditions in the pit. 


ce 


The recent announcement of a speeding-up "' 
policy on the London Underground Railways prompts 
the reflection that these subterranean 
systems are probably the safest 
railway systems in the world. One 
seldom or never hears of an accident 
on the underground or tube railways, notwithstanding 
the fact that in their general principles of operation they 
closely resemble the electrified surface lines. There are 
several contributory causes to this excellent record, 
among which a few will be obvious even to the non- 
technical reader. In the first place each track has a 
separate tunnel, and there are comparatively few points 
where trains come within speaking distance of each 
other when travelling in opposite directions. Hence 
collisions are practically impossible, and the only pos- 
sible contretemps of this kind would arise in the event 
of one train overtaking or running into a stationary 
train on the same track as itself. 


Safe Railway 
Working. 


This eventuality is effectually guarded against by 
automatic signalling and train stop mechanism, which 
eliminates the fallible human element and cuts off the 
current from a following train in the event of any mis- 
hap, in addition to applying the brakes. Another 
frequent source of danger on surface railways is equally 
safeguarded in the case of the tubes, where it would 
indeed prove a serious menace, viz., an outbreak of 
fire. Both locomotives and coaches of the London 
Underground systems are to all practical intents and 
purposes fireproof in every detail; it would be impos- 
sible to start a serious conflagration, and such minor 
mishaps as have occurred in the history of the under- 
takings have heen due in the main to burning insula- 
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tion on short-circuited or overloaded cables, and have 
Seen rapidly and safely got under control. 


There is, however, one underlying reason, and a 
very important one, why the tube railways are prac- 
tically immune from accident due to failures of the 
signalling system, a common cause of railway accidents 
on the surface. It is our old and much discussed friend 
—the weather. Few people, except experienced railway 
men, realise what a vital part our erratic climate plays 
in the safe conduct of British railway services. Hail, 
rain, fog, frost, sunshine, lightning, all have their dif- 
ferent influences on the highly complex signalling gear 
of a railway system, and a system which is practically 
infallible one minute may be thrown into hopeless 
confusion within the space of a quarter of an hour by 
a sudden shower, or an unexpected fog. Most modern 
signalling systems depend largely upon electrical prin- 
ciples, and when you come to apply those principles to 
such exposed and variable elements as miles of railway 
track, insulated only by wooden sleepers, and depend- 
ing upon more or less exposed copper bonding at the 
rail joints for the maintenance of continuity, it is not 
difficult to imagine a set of conditions, caused directly by 


weather changes, which will throw the system tem- 
porarily out of gear, and introduce an element of 
danger. 


When such things happen, the human element steps 
in and functions according to rule until ‘the automatic 
principles are restored to normal. If all the very excel- 
lent rules laid down for the operation of railway signals 
were carefully and meticulously observed, accidents 
would never happien, and, incidentally, few trains would 
reach their destinations on time. Rules are made to 
be, and with the best of intentions occasionally are, 
broken in railway practice, with serious, or even fatal 
results. The London Underground railways are fortu- 
nately immune fromi all weather troubles. "They operate 
under ideal conditions, in a dry oxygenated atmosphere, 
where climatic vagaries cannot touch them. To this last 
factor they doubtless owe their practical freedom from 
serious accident, 


`1 trust that all the readers of this paper who are 
in any way eligible will do their best to enter for the 
scholarships in electrical engineering 
which are being granted so gener- 
ously by the Council of the 
B.E.A.M.A., and of which particulars are given in 
another column of this issue. It is, indeed, a pleasure 
to see that budding engineers of British birth are being 
assisted in their endeavours to make good in our great 
profession, and I trust this example will be imitated 
in other directions. At any rate, it should also act 
as a direct incentive to manufacturers who are not 
in the Association to join it without delay, because 
the greater the membership the more money can be 
spent in technical education, and the more likely we 
are as a nation to make up the leeway at present 
existing owing to restrictive legislation in the early 
days of the industry in this country. І shall most 
certainly look forward with much pleasure to the date 
when we can announce in these columns the names of 
the ten candidates who are successful in the next list 
of entrants. Good luck to them is the cordial wish of 


ELEKTRON. 


Scholarships. 


A NEW DOMESTIC COOKER. 


A strong, serviceable, conveniently arranged electric 
cooker at a popular price has recently been designed 
and put on the market by the Arora Co., of Lough- 
borough. The complete kitchen outfit is illustrated. It 
comprises an oven 16 in. by 124 in. by 12 in., inside 
measurements, on 6 in. legs, two boiling plates, and a 
sheet metaltable. Analternative arrangement is to have 
the oven mounted on r5 in. feet, and one or two boiling 
plates mounted on the top, though, unless space con- 
siderations come in, the former method has many 
advantages which are obvious to all who have to use 


cooking apparatus. The oven has double walls of 
sheet iron, air lagged, with bright black finish. The 
controls give 1,800 watts (top and bottom elements), 
750 watts (bottom element only), 450 watts (top and 
bottom elements in series. А temperature of 
400/450? F. is obtained with both elements on in 15 to 
20 mins., when cooking temperature may be main- 
tained with both elements in series for one hour. . 

The boiling and simmering plates have two elements, 
one 1ated ай 1,000 watts for boiling, and another, which 
is put in series with the first for simmering purposes. 
In this case the consumption, is about 200 watts. 

Further particulars of this equipment and of the 
Arora Rapid Grill and Bungalow Cooker are available 
in a new leaflet, which may be had from the manufac- 
turers, in whose list ** A ” is also to be found their full 
range of Arora electric fires. 


Holidays.—Messrs. Higgs Bros., of Sand Pits, Birmingham, 
state that their works and offices will be closed from Friday 
evening, the r8th inst., to Wednesday morning, the 23rd inst, 

Bargains in Lathes.—Messrs. Holmes, the well-known machine- 
tool makers, of Bradford, are offering special bargains in lathes 
which should appeal to all manufacturers of electrical apparatus. 
They have an advertisement on another page, 

N.E. Midlands.—The Electricity Commissioners have con- 
sidered the evidence given at the inquiry held by them last 
November and December, and have come to certain decisions 
with regard to the area of the proposed electricity district and 
the constitution and establishment of a joint electricity authority. 
for the district. These decisions will be embodied in a draft 
order which will be issued shortly. 


X = 


ee РЧ. ee 


| 
| 


May 18, 1923 ELECTRICITY. 25 
ee 9 "" o ÓÁÀÀ 


THE MAINTENANCE OF VOLTAGE ON A D.C. 
DISTRIBUTION SYSTEM BY MEANS OF A 
FULLY AUTOMATIC SUB-STATION.* 


By P. J. ROBINSON. 


(Continued from page 242). 

A protective relay (38) is provided with its coil in 
series with the shunt field of the converter. This 
relay ensures that the field strength of the converter 
is adequate before any load can be taken. When the 
field strength has reached its normal value, a circuit. 15 
established through a contact on relay (3) through an 
interlock on the brush-lifting device (31), through the 
contacts of field relay (38), and through the operating 
coil of the auxiliary shunt relay (37a). Relay (37a) 
in turn closes the main contactor (37), which is in the 
d.c. converter circuit. ~ Although the contacts of (37) 
are in the d.c. circuit, its operating energy is obtained 
from the a.c. circuit. 

Another contact of relay (37a) completes the d.c. 
closing-coil circuit of the main d.c. operated contactors 
(12). This circuit, when closed, connects: both poles 
of the converter to the busbars through limiting re- 
sistances. The d.c. accelerating relays, (12a) and (12b), 
measure the amount of load picked up and, if this is 
not excessive, allow contactor (16) to cut out the 
limiting resistances. є 

Should the converter during its operation become 
greatly overloaded, these accelerating relays will work 
in the inverse order and insert the limiting resistance 
to limit the load. If this load should persist, grid 
thermostats (28) will shut down the automatic equip- 
ment, when the resistance grids reach approximately 
red heat. These thermostats will allow the station to 
start up again when the grids have cooled down. 

The overload setting of the d.c. accelerating relays 
is purposely made very high to permit the full overload 
capacity of the converter to be utilised for short over- 
loads. If the overloads should be of such magnitude 
as not to operate the accelerating relays. and should 
they persist long: enough to endanger the windings of 
the converter, a thermal time-element relay (29) will 
shut down the converter and allow it to cool off. After 
such cooling the converter will again be put into service 
automatically. This thermal relay measures the 
R.M.S. value of the a.c. input to the machine. ‘This is 
an accurate measure of the heating in the machine. 

A d.c. reverse-current relay (32) is provided so that, 
if the a.c. supply should become inadequate while the 
machine is connected to the d.c. system, the converter 
will be disconnected from the line before the reverse 
flow of energy can damage it. 

Induction overload relays (23) are provided which 
protect against short-circuits in the converter or con- 
verter leads. They also operate in case of a serious 
flash-over. 

‘Thermostats are provided in each of the machine 
bearings, and, should any of these operate, a lock-out 
relay (30) is closed, thus taking the converter entirely 
out of service by short-circuiting the operating coil of 
relay (за). This lock-out relay (30), whenever operated, 
must be reset by hand. An auxiliary contact is pro- 
vided in the relay so that a signal circuit may be 
energised if desired. This signal circuit may operate 
semaphore or lights in front of the station, or send 
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signals over a telephone or telegraph circuit to give 
warning of the trouble. 

Relay (46) is an induction-type relay but of special 
construction so as to constitute an unbalanced phase- 
current relay. The relay coils are connected to the 
three current transformers in the low-tension circuits. 
During the starting operation the contacts of this relay 
are put in series with the operating coil of the lock-out 
relay (30) by an interlock on the starting contactor 
(6), and should any fault occur during the starting 
period the lock-out relay (30) is at once energised, 
thus closing down the entire automatic equipment. 
Normally, however, the trip contacts of relay (46) are 
connected across the operating coil of relay (3a) by am 
interlock on starting contactor (6), which closes when 
the contactor opens. Thus, should any trouble arise on 
the high-tension line while the converter is running, it 
will be shut down by master relay (3a), but will be left 
in condition to restart automatically as soon as the 
high-tension line is again in a satisfactory operating 
condition. : 

Each of the feeders is provided with magnet con- 
tactors, (40) and (41), which open in the event of an 
overload by the action of overload relays (51) and (52). 
When these overload relays open they are held in the 
open position by a mechanical latch and cannot be 
closed until the respective re-setting coil, (51) or (52), 
has been energised and has thus released the latch. 
While in the open position the contactors are shunted 
by a measuring resistance bridge, the circuit to the 
mid-wire of the feeder being completed by a contact 
on (47) or (48) which closes when the relay (47) or (48) 
is de-energised. This occurs as soon as the feeder 
contactor (40) or (41) opens, since the operating coil 


of the relays is short-circuited by an auxiliary contact 


on the contactors which closes when the contact is 
open. The resistance bridge is now used to measure 
the resistance of the feeder. As the load on the feeder 
is reduced, the voltage-drop across the relay-shunting 
resistance increases until at a pre-determined value the 
contacts of relay (34) or (35) close, thus completing 
the circuit of the re-setting coil (51) or (52). When 
the re-setting coil has operated, the closing-coil circuit 
of the contactor (40) or (41) is again energised and 
closes the contactor, thus restoring the feeder to 
service. The resistance bridge is disconnected from 
the neutral after a small time-interval by the operation 
ot relay (47) or (48), which is energised through the 
opening of the auxiliary contact on the feed contactors. 
The above arrangement is such that an overload on 
either of the outers will cause the respective feeder to 
be disconnected, and only reconnected when the overload 
has been reduced. 


‘When the demand for power falls to a predetermined 
value under load, d.c. relays (13) operate to close their 
contacts and thus energise an underload delav relav 
(27). After an interval of time, which can be adjusted 
to be from 3 to 20 minutes, the time-delay relay closes 
its contact and short-circuits the coil of relay (3a); 
which opens and de-energises relay (3). When relay (3) 
opens, it de-energises all the a.c. operated. contactors 
and also causes the main oil circuit-breaker (20) to 
open. The station is now ready to start up again when 
the demand for power causes the d.c. voltage to drop. 

The sequence of operations described above is very 
quickly performed, the total time from the demand 
arising to the connection of the rotary converter to 
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the line being seldom greater than 55 seconds, plus 
the time-lag on the relay. This is a great advance over 
manual operation, which necessitates synchronising by 
hand. 

The operation of. the station has surpassed our 
expectations in that its behaviour has been almost 
perfect since it was first put on load, or, rather, put 
itself on load. 

Naturally, numerous adjustments to the relays, 
etc., have been necessary, but this has been to enable 
them to meet our conditions of working. 

At this point it might be as well to consider in detail 
the control of the outgoing d.c. feeders, and to consider 
two possible requirements, i.e., to control a dead-ended 
feeder and an interconnector fed from another source 
of supply. With this end in view the re-closing 
mechanism was designed to be applicable to both. 

The feeders are therefore protected with automatic 
re-closing contractors having overload and inverse time- 
limit relays. Auxiliary contacts on these contactors 
are arranged to connect measuring resistances across 
the feeder circuit when the contactor opens. In the 
case of a dead-ended feeder they measure the resistance 
of the system, and if this is above a pre-determined 
value the contactor closes again. If it is not of the 
requisite value the contactor is prevented from closing ; 
if at a later period the fault is removed, the contactors 
close and restore the supply. 

In the case of an interconnector fed from another 
source of supply the contactors close only when the 
voltage of the interconnector has risen to a pre-deter- 
mined value. The operating relay is adjustable over 
a wide range, and any reasonable conditions can be 
met with the apparatus as installed. 

Various artificial faults have been put on the plant 
for experimental purposes, but have all been dealt with 
almost uncannily. 

The relays are of substantial construction, and we do 
not anticipate that they will give us any trouble provided 
that they have reasonable attention. 

The fact that we have put a second station in hand 
on similar lines to the one described rather points to 
our entire satisfaction. The author would point out 
that, in the station described, arrangements were made 
to run the plant for traction purposes when desired, 
the automatic features functioning up to and including 
the rotary-converter d.c. contactors, following which is 
a hand-operated throw-over switch, which may be closed 
on either the lighting or traction busbars as desired. 

The traction feeders are controlled by hand-operated 
standard circuit-breakers and knife switches. As this 
station is on a tramway route which several times a 
year has to handle very heavy traffic, this arrangement 
is very useful, especially as the station is situated on 
the top of an incline. 

It is of interest to refer to the problem with which 
we had to deal, and the cost comparison which 
influenced our decision. 

The network between the two stations mentioned 
was laid at a pre-war cost of approximately £20,858, 
but as only до per cent. was available for useful work, 
due to voltage-drop, a feed into the centre would 
enhance its value nearly three times. The following 
five methods were open to us :— 

(1) To change over the whole of the distribution in 
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the area in question to alternating current, by con- 
necting the d.c. mains across a split single-phase trans- 
former. This would mean that only a single-phase 
supply would be available, and that all consumers' d.c. 
plant, such as motors, etc., would have had to be 
replaced by a.c. plant. 


(2) To replace the whole of the d.c. mains by a.c. 
mains, creating a new a.c. system and finally scrapping 
the d.c. mains; or else to superimpose on the area an 
a.c. supply. This would mean that there would Бе two 
systems in the same area, that the d.c. consumer would 
be restricted to his existing load, and that the capacity 
of the d.c. mains would remain at their present value, 
i.e., only до per cent. 


The cost of the above methods, coupled with their 
obvious disadvantages, led to their elimination, and only 
the three following schemes were considered in detail :— 


(3) To lay new d.c. feeders from the existing stations 
to a central point of the system, the feeders 
to be of sufficient capacity to increase con- 
siderably the value of the system. 

This scheme would meet the present difficulty, 

but did not allow for further extension or of 
new distributors being laid down from the 
point where the feeders fed inta the system, 

(4) To erect a new building and equip it with 
manually operated plant with three double 
shifts of operators. 

(s) To erect a new building and equip it with fully 
automatic plant requiring the occasional ser- 
vices of an inspector. 

Alternatives (4) and (5) would allow for very con- 
siderable extension to the existing distribution system, 
as new distributors could be installed as and when 
required. 

Whichever of the three schemes was decided upon, 
new buildings and plant would be required, as the 
present feeding stations were not large enough to allow 
of more plant being installed, and the existing plant 
was fully loaded. Therefore, in considering the com 
parative cost of the schemes, the cost of buildings, 
rotary converter, manually-operated converter and 
feeder gear has been taken as being common to all. 


Considering first the capital cost of alternatives (3), 
(4) and (5) and ignoring the items common to each, 
the following would appear to be a fair basis of com- 
parison :— 

(3) The cost chargeable is the value of the new cables 
required from Cobbs Quarry and Rice Lane, 
together with the cost of laying the same to 
feed into the network at the position chosen, 
namely, £12,500. 

(4) Over and above the cost of laying a short length 
of feeder out of the station to connect up, the 
cost would be nil. 

(5) The cost of the automatic gear, over and above 
the cost of manually operated gear, £1,795, 
and connecting up feeders as in (4). 

No sum has been added in cases (4) and (5) for con- 
necting up the feeders, as the cost would be very little 
and the annual charge less. 

(T'o be continued.) 
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AJC. NEUTRAL POINT EARTHING. 


AUSTEN STIGANT, A.M.I.E.E., 
MEMBER J.Inst.E.* 


ВҮ 5; МАМЕ. E., 


This short review of the theory and practice con- 
cerning the neutral point earthing of the H.T. and 
L.T. three-phase systems is written chiefly with the 


. view of placing before those not so familiar with the 


problems involved the advantages of neutral point 
earthing and the steps taken for earthing under different 
conditions. The disadvantages of operating with an 
insulated neutral are also briefly outlined. 

As electric power is now mainly transmitted and dis- 
tributed by the three-phase system, the subject matter 
of this paper has been confined accordingly. 

The insulated neutral point.—In the earlier days of 
electrical power transmission and distribution it was the 
usual practice to operate three-phase systems with the 
neutral points insulated, as such systems were relatively 
small and earth faults did not produce particularly dis- 
astrous results. In addition to this, transmission and 
distribution pressures were not so high as they now are, 
and again the results of an earth fault were not so far- 
reaching. 

On a system operating with an insulated neutral the 
fault most to be feared is a breakdown to earth on one 
phase, particularly if this takes the form ol an arcing 
ground at an overhead line insulator. F rom such a 
fault pressure waves proceed along the line in both 
directions, and it is no uncommon occurrence for 
secondary breakdowns to take place simultaneously at 
points on the system widely apart. 

Generally speaking the danger is most acute when 
the fault to earth occurs at an overhead line insulator, 
but on the other hand there still remains reason for 
apprehension when the system consists purely of under- 
ground cable, though an earth fault in a three-core 
cable is generally quickly converted into a short cir 
cuit between phases, and the cable then becomes iso- 
lated from the supply. { 

Should a sustained earth occur on one line the pres- 
sure of the faulty line drops to some value between the 
normal phase pressure and zero depending upon the 
resistance of the fault. The pressure of the other two 
lines increases, and the system becomes electrostatically 
The dielectric stress on the two sound 


pressure on these phases, and the insulation of all ap- 
paratus connected to the system 15 correspondingly 
overstrained. Оп very high voltage systems where 
transmission is carried out by bare overhead conductors, 
the increased pressure on the two sound lines may 
result in the production of corona, which represents a 
definite power loss and also results.in the introduction 
of harmonic phenomena. The charging current also in- 
creases and telephone interference may result. 


It has been submitted from time to time that the: 


great advantage of operating with an insulated neutral 


15 that should an earth fault occur on one of the lines 


the supply need not immediately be interrupted, but 
that it can be continued until the fault has been located, 
and a suitable opportunity arises to permit the repair. 
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In actual modern practice this reasoning is entirely 
fallacious, for often it is exceedingly difficult to locate 
a pure earth fault, particularly if it is of high resistance, 
and as therefore the process of location may be a 
lengthy procedure, the insulation of apparatus con- 
nected to the system is being overstrained during that 
time. The fault will more than likely be an unstable 
one, so that disturbing waves will periodically be pro- 
pagated along the system, so increasing the risk of 
breakdown. 

It can be said without any fear of contradiction 
whatever that the practice of operating with an in- 
sulated neutral has been responsible for numerous 
breakdowns of cables, generators and transformers, and 
such practice is definitely not to be recommended. 

The full advantages of the various types of auto- 
matic protective gears now in common use cannot be 
ebtained unless the neutral point of the system is 
definitely earthed, as with the neutral insulated the fault 
current flowing is only the capacity current of the 
system under the particular fault conditions occurring 
(which may or may not trip the relays), whereas with 
the neutral point earthed the fault current is the short 
circuit current of the phase concerned, which, of 
course, may be limited in value to any desired amount 
up to the maximum phase short circuit curreat by the 
insertion of an earthing resistance or similar device. 

(To be continued.) 


Trade Notes, 


The telephone numbers of the Chloride Electrical Storage Co., 
Ltd., at their Shaftesbury Avenue Showrooms Depot, have been 
changed to Regent No. 8070 and 38071, and two more 
Regent No. 8072 and S073—have been added. 

The *Sunco " monthly stock sist for May refers to the fact 
that the new fittings. catalogue of the Sun Electrical Co., of 
118. Charing Cross Road, London, W.C. 2, 1s now ready. 
It has already been noticed in these columns. The stock list 
quotes prices of a wide range of accessories, including desk and 
table fans, for which the recent spell of warm weather should 
create a steady demand, and we recommend contractors and 
trade readers generally to write officially and ask for it. 

The one complaint about stainless-steel cutlery is that users 
cannot make it retain a lasting edge. This trouble should not 
arise if the blades are properly hardened, and to do this it is 
essential that the heating should be even throughout. For this 
purpose Automatic and Electric Furnaces, Ltd., of 175, Farring- 
don Road, London, E.C. I, have designed a Special electric 
furnace which meets such requirements exactly, and full details 
thereof are given in an illustrated 4-рр. leaflet, which will 
be of direct interest to all manufacturers of cutlery and edge 
tools. Sheffield readers will no doubt be glad to hear of this, 
and we hope that large numbers of furnaces will be installed. 

Messrs. T. W. Broadbent, Ltd., electrica! manufacturers, of 
Victoria Electrical Works, East Parade, Huddersfield, have 
removed their London office to 17, Queen Victoria Sy HOS re 
to which address all correspondence relating to their London and 
export trade should now be addressed. 

Full particulars of the Igranic 
leaflet Z 49, 


lines— 


potentiometers are given in 
which has just been issued by the Igranic Electric 
Co., Ltd., of 147, Queen Victoria Street, London, Е.С. 4: The 
use of these instruments is an aid to the highest detector 
value efficiency, as well as to the ease of tuning-in any distant 
station, jand they will, we are certain, be appreciated bv a 
large number of wireless users. Contractors and retail dealers 
in wireless supplies should make a point of obtaining the list 
without delay. 

A useful set of circulars has just been issued by Engineering 
Supplies, Ltd., of 155a, Upper Thames Street, London, Е.С. 4. 
They deal respectively with enamel and silk-covered H.C. copper 
wires, cotton-covered wires, wireless receiving sets, conduits and 
fittings, batteries, bell pushes, shades and wireless component 
parts generally. They will therefore be of direct value to all 
trade readers. 
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| orders will be appreciated.) 

THe EMPIRE MUNICIPAL DIRECTORY AND YEAR BOOK, 
1923-24. 349 pp. and Diary. (Municipal Engineer- 
| ing. тоз. od. net. 115. post tree.)— his Directory and 
Year Book—now in the forty-first year of its publica- 
tion—is unquestionably the most exhaustive directory 
of British and Colonial corporations, and county, urban 
and rural district councils; and it is at the same time 
an encyclopedia of municipal, highway engineering and 
| public health work. The directory includes a complete 
© list of chief officials, together with their business 
. addresses and telephone numbers, and also constitutes 
' an excellent trade directory of all the principal firms 
concerned in municipal work. The reader who desires 
information concerning professional, or other institu- 
|. tions associated in any way with municipal activities, 

can turn to this year book in the full confidence that he 
will obtain complete and up-to-date information. The 
work includes a large number of articles, each written 
by a specialist, dealing with such subjects as road con- 
struction and maintenance, building, public lighting, 
public cleansing, water supply, sewerage, public health, 
| fire prevention, motor transport, and so on, New 
features in the present edition are the lists of universi- 
ties and colleges granting degrees in public health 
and engineering, and articles on labour-saving appli- 
ances, and the principal methods of constructing hard 
| tennis courts. By serving also as a diary the book 
commends itself as an indispensable desk companion of 
| all concerned in municipal work—whether as officials or 
as manufacturers or contractors. 


| LEE 
THe ELECTRICIAN TABLES or -ELECTRICITY UNDER- 
| TAKINGS FOR 1923. 138 pp. (Benn Bros. тоз. od., 


post free.)J— We have pleasure in directing the attention 
of our readers to the thirty-sixth edition of this well- 
|^ known annual, which has again been completely revised 
and considerably extended by the addition of particulars 
relating to many new undertakings. The list of supply 
| stations in the British Empire is now a comprehensive 
| one. Particulars of some new foreign concerns have 
also been included, and there is a complete record of 
supply voltages in Chili, which is, of course, an im- 
portant field of development for British electrical manu- 
De peri We need hardly remind our readers that 
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the particulars concerning the various undertakings are 
now set out in such manner that a maximum of 
information can be presented, and additions can be 
made as circumstances warrant. Particulars are given 

| concerning the supply systems, generating and con- 
verting plant employed, mains, motor hiring schemes, 
fuel used, showrooms, prices of electricity, gas, etc. 
Under present conditions there is, of course, some diffi- 
culty in obtaining and verifying data relating to foreign 
undertakings, but this difficulty is one which should 
steadily diminish, and, in the meantime, these tables 
are undoubtedly the most complete in this country, and 
they are of the greatest possible value to engineers, 
manufacturers, suppliers and exporters. 


WIRELESS TELEPHONES AND How Тнкү Work (Third 
Edition, revised and enlarged.) By James Erskine- 


a 


sphere. ”? 


Murray, D.Sc. (Crosby Lockwood, London, 4s. 6d. 
net.)—This small book is almost too well known to 
require criticism. It is a simple and concise descrip- 
tion of its subject by an acknowledged authority. То 
the uninitiated, the description of how we hear will be 
appreciated, and the merest tyro cannot fail to follow 
step by step the author's leading. Asa pioneer of his 
subject, the author writes as an authority on the 
historical side. The chief function of the book 
is to describe how the wireless telephone works. 
One of the author's reminiscences brings home 
the fact that the land-line telephone itself is only more 
or less new. In describing his inspection of Lord 
Kelvin's first telephone instruments, he remarks on the 
enormous growth that has taken place in the telephone 
service in the last thiry years, and the remark 
'* Guinea pigs aren't in it '" is an illustration of the 
subtle vein of humour which, although apparently 
repressed, breaks out occasionally throughout the 
various pages. Another remark such as this which, 
unfortunately, from the instrument point of view is 
only too true, is the following:—‘‘ Many electrical 
instruments work better when you hit them, but this 
does not apply to valves." Another point which we 
endorse is that referring to the crystal as a rectifier, 
and particularly the bad spots on the crystal:—'' The 
latter are more easily found." It is always of interest 
in new books or editions on wireless matters to follow 
the various analogies used to describe the fundamental 
facts of wireless. Here we have the steady forward 
movement of a violin bow producing the to-and-fro 
movement of a string, the forward movement of the 
wheelwork of a watch causing the balance wheel to 
oscillate or vibrate backwards and forwards. ^ Very 
often a new analogv puts to the reader's mind an 
entirely different view of the fundamental facts, and in 
a book of this type one small paragraph may repay 
the reader. "To cite an instance of this, the writer was 
particularly struck with one of the opening paragraphs 
of the book, in which sound waves were described as 
“а rhythmical series of changes of pressure, which 
spreads in ever-widening spheres throughout the atmo- 
It is the word ''spheres " to which I refer. 
One is accustomed to the use of the words ‘‘ widening 
circles." The word *' spheres " will no doubt be new 
to many, and yet it 1s, of course, the true and correct 
description, at any rate of sound waves, and to a 
certain extent, as far as we know, to the electro- 
magnetic waves. Anyone who reads the book will be 
amply repaid. 


CosTING ORGANISATION FOR ENGINEERS. By E. W. 
Workman, B.Sc. (Pitman, 3s. 6d. net.)—In a fore- 
word contained in this publication, the importance of 
accurate knowledge of costs in engineering manufacture 
15 emphasised, and the study of the fundamental 
principles such as are dealt with in the book are recom- 
mended to every young man engaged in engineering 
manufacture, and while we most heartily endorse this 
remark, we cannot help feeling that the book will only 
be of real use to comparatively few, although of interest 
to many. The organisation described is typical of an 
engineering firm employing from five thousand to ten 
thousand hands, and for a firm of this size the methods 
may be eminently satisfactory. The majority of 
engineering firms employ from one hundred to six or 
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seven hundred hands, and in an' average firm such as 
this a simpler system could advantageously be adopted. 
In fact, we feel sure that the editor of the book him- 
self would suggest a much more simple system. One 
of the difficulties in engineering manufacture to-day 15 
due to high establishment charges, owing to the 
development of war-time organisation as applied to 
peace-time programmes, and in a very large number 
of instances the reduction of expenses due to cutting 
out elaborate systems shown an immediate 
improvement. It should be understood that in making 
these remarks we do not wish to make any statement 
which would detract from the value of the book, but 
only to endeavour to show that its scope is a limited 
one. That the system described is workable on the 
large scale referred to necessitates nothing else being 
said in its favour. In addition to the above remarks, 
it should be pointed out that the system as described is 
applied only to more or less heavy plant and machinery, 
such as turbines, motors, generators, transformers, eto 
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SCHOLARSHIPS IN ELECTRICAL 
ENGINEERING. 


The British Electrical and Allied Manufacturers’ 
Association direct attention to the fact that, in further- 
ance of technical education, they grant annually, to 
properly qualified candidates of British birth engaged 
in engineering works, ten scholarships, each of the 
value of £100, in addition to the payment of college 
fees. The last date for receipt of applications is 
June т. Form and full particulars may be obtained 
by writing to the Secretary, The B.E.A.M.A., 36, 
Kingsway, London, W.C.2. 


Various Items. 


Bennett Coliege, Sheffield —We have received from this well- 
known educational institution a zircular containing numerous 
testimonials and expressions of appreciation from students who 
have gained their training and expert knowledge through Mr. 
Bennett, and we have perused them with interest. We can 
cordially recommend the institution to the notice of our readers, 
and we are certain that any of them who may be anxious 
to take up any special course of study will be able to obtain 
full and accurate instructions through the medium thereof. 

Financial— The annual report of the Great Northern Tele- 
graph Co, of Denmark for the year 1922 shows a considerable 
reduction in the traffic receipts, but the directors propose the 
distribution of a total dividend and bonus of 22 per cent., as 
before, and to carry forward practically the same amount as 
was brought in the previous year.——Congratulations to Messrs. 
Johnson and Phillips, Ltd., who show a profit of nearly 
£83,000 for the year 1922. А dividend of 5 per cent. on the 
ordinary shares is being paid, and £18,000 carried forward. 

British Industries Fair, 1928.— The Dept. of Overseas Trade, 
35, Old Queen Street, London, S.W.1, announce that copies 
of the catalogue of the above fair, which was held at the 
White City from February 19 to March 12, may be obtained, 
price 1s. post free, on application to the Department. It 
includes a list of the manufacturers who exhibited, as well as 
comprehensive particulars of the various goods made by them, 
and should therefore be very useful as a book of reference to 
firms requiring information as to where to place orders or 
make inquiries. 

G.E.C. Electrical Enterprise in China.—In order to stimulate 
interest in China in matters electrical, the Hankow branch of 
the General Electric Co., Ltd., have fitted up a Chinese house- 
boat as a travelling showroom, and are sending this on a long 
trip up the Han River. It is fitted with a G.E.C, country 
nouse lighting set, cons'stine of oil engine, dynamo and switch- 
board, and the boat will make a stop at every Chinese town 
passed during the journey, and demonstrations will be given. 
A plenteous supply of advertisements and pamphlets, printed 
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in Chinese, are being taken on ihe journey, and one of the 
well-known Osram poster signs, with additional Chinese 
characters, is suspended from the mast. It will be interesting to 
xote what success attends this attempt to bring electricity and 
enlightenment to the up-country people in China. 

Pootung.—At present about 7,000 lamps are being used by the 
Pootung Electric Co. in Pootung, Shanghai, but it is expected 
that it will soon supply current for 13,000 lamps. Let us 
hope that they are all of British make, 

Harbin.—At the Government wireiess station plans are being 
prepared for the installation of a wireless telephone service to 
attract private subscribers. Wireless telegraph stations are also 
in successful operation at Mukden, Changchun and Tsitsihar. 

Switzerland.—A report on the economic and financial condi- 
tions in Switzerland down to December, 1922, has just been 
issued by the Dept. of Overseas Trade, and can be obtained 
from H.M. Stationery Office, Kingsway, or trom the office of 
this paper, price 2s. od. post free. It contains information 
or the subject of machinery exports and imports which should 
prove interesting to electrical engineers generally. The 
characteristic fact which is set forth most clearly is the definite 
decrease in the number of new orders which have been 
received in Switzerland during the past year, which they say 
has been one of the worst ever experienced. | A 

Norway.—The Report on the Industrial and Economic Condi: 
tions of Norway, which has just been published by H.M. 
Stationery Office (2s. 9а. post free), on behalf of the Dept. of 
Overseas Trade, contains certain chapters which will interest 
British manufacturers and exporters who seek to increase their 
trade with the land of the midnight sun. Communistic labour 
troubles are in evidence just like they are over here, and 
wages will have to come down if the country is to return to a 
sound, prosperous condition. Meantime it is to be hoped that 
Norway will be able to increase her purchases of British 
goods, provided always that care is exercised not to buy too 
heavily. 

Railway Electrification.—The Westinghouse Electric and Mfg. 
Co., of Pittsburgh, U.S.A., announce that they have just entered 
into a contract with the Virginian Railway Co. for the com- 
plete electrification of the line between Mullens and Roanoke 
lin the State of Virginia), comprising 134 route miles and 215 
miles of track. This line will handle a very heavy coal traffic 
with 6,000-ton trains up about a 2 per cent. grade and 9,000-ton 
trains over the rest of the line. The contract includes the 
supply of 600-ton split-phase 25-cycle 11,000-volt locomotives of 
the most powerful type ever contemplated. The total contract, 
including а 50,000-kw. power-house, amounts to $15,000,000, 
and is the largest railway electrification in the world to date, 

Personal.—Mr. H. A. Pryor, who has been on the staff of 
Messrs. Siemens and their associated companies for the past 
fifteen years, has been appointed manager of the Manchester 
branch of Siemens and English Electric Lamp Co., Ltd., who 
also act as selling agents for Messrs. Siemens Brothers and 
Co., Ltd. We know that Mr. Pryor has a very wide circle of 
friends, and we are sure they will all join us in hearty con» 
gratulations on his appointment, which, as he is a Manchester 
man, is really a return to his native city. He is sure to do 
well for his company, although he will be sadly missed by us 
sl in London. Mr. Wm. Kirkham, the late branch manager, 
on relinquishing his appointment with the company, was pre- 
sented by his colleagues with an :lluminated testimonial and 
silver tea and coffee service as a token of their esteem, 


Sample Pair Sent on Approval for 8/6 


: ^w 
Made of Pure Para’ Rubber, 


ae 
N hs 


soft and durable and unaf- 
fected by climatic conditions 


DAVID MOSELEY & SONS, 


mited, 


ARDWICK, MANCHESTER. 


MOSELE 


RUBBER GLOVES 


May 25, 1923 


ELECTRICITY. 


265 


A 
Qr ELE A 


Ї PRACTICAL TRADE JOURNAL |d 


MAY 25, 1923. 


CONTENTS. 
The Maintenance of Voltage on a D.C. Distribution System 


by Means of a Fully Automatic Sub-Station 265 
American Printing Telegraph Instruments in Japan .... 267 
Cambridge Accumulator Tester a “eee ates ZOO 
Practical Engineering : 268 


Instruction in Electrical Engineering Ese xS “oe | PAGES) 


Current Topics As Ба 273 

А.С. Neutral Point Earthing E € E. muc PO 

The Electrical Equipment at the Theatre Royal Cinema, 
Manchester i3 Me = : ce 12-1902 7/7 


Correspondence 6 а E 2278 


Onestions and Answers by Practical Men 278 
Reviews of Books tees M 281 
Trade Notes 282 


THE MAINTENANCE OF VOLTAGE ON A D.C. 
DISTRIBUTION SYSTEM BY MEANS OF A 
FULLY AUTOMATIC SUB-STATION.* 


By P. J. ROBINSON. 


(Concluded from page 260.) 


The cost of the high-tension cable in cases (4) and 
(5) was not taken into account, because in the particular 
case under consideration the high-tension cable was 
already in existence and passed the site chosen. In 
other cases this cost will, of course, have to be taken 
into account. 


As regards the operation of the three schemes :— 


(3) Would require very little more attention than at 
present, as the stations were already staffed 
and inspection would be as hitherto; also, the 
lighting would be only slightly in excess of 
the existing lighting. The cable losses were 
neglected; plant losses in converters, being 
common to all three schemes, were also 
neglected, so that the only charges on this 
scheme are the capital charges. 

(4) Would require three shifts of two men per shift, 
at £1,285 per annum. As this station would 
come within the routine of a general inspec- 
tion, the cost of inspection was ignored. The 
lighting of the station would cost about £20 
per annum, so that the total running charges 
would be £1,305 per annum. 


(5) Would require more skilled inspection and a con- 
sequently higher rate of pay than the manually- 
operated station, but this would be more than 
balanced by the reduction in clerical work at 
headquarters, consequent on there being no 
weekly wages to be made out and paid 
shift men. 


The station lighting would be 
obviously it would not be required. 


nil, 


* Paper read before the I.E.E. 


The maintenance in the case of all three alternatives 
has been considered as. common to each, although the 
maintenance on scheme (5) might be slightly in excess 
of that on either scheme (3) or (4). 

As pointed out above, three shifts would be required 
in the manually-operated station (4), although possibly 
only working so per cent. of its time, and on this basis 
station (5), operating on load for rz hours and being 
idle for r2 hours per day, with units at rd. for operation 
purposes, would cost £93 per annum for energy. 

Therefore, in this station we should have a capital 
charge on the excess of automatic over non-automatic 
gear, and also a running or operating charge of £93 
per annum. This brings us to the following actual 
charges :— 

(3) 412,500 at, say, 9 per cent.... 
(4) Running charges 


(s) 01,795 at, say, 
Running charge= £93 


ШТОБ 
451,305 И] » 


%=L162 | а 
C /o £ | £255 X A 


per annum. 


It would appear from the above figures that, taking 
the difference between (3) and (5), there would be a 
saving of £870 in favour of (5) and a difference 
between (4) and (5) of £1,050 per annum 1n favour of 
(5), which represents a considerable saving in the cost 
of units supplied from this station. 

The energy required to operate the station 1s as 
follows :— 

When Idle.—At such times the operating transformer 
and also the d.c. low-tension feeder contactors, of which 
there are eight (the neutral switches not being auto- 
matic), are alive. 

Operating transformer i. E 
Eight feeder contactors at 180.5 watts 


each 1,444 watts 


Total 1,719 watts 


When Operating.—At such times the operating con- 
tactors, in addition to the above, are all closed, making 
a total of 3,397 watts, and it was on the above figures 
that the operating cost of £93 was calculated. 

In practice it is found that, although the voltage 
regulator keeps the pressure steady, it does not allow 
for a rise in pressure with increase in load, i.e., there 
is no compounding effect. This point in a manually 
operated station is taken care of by the operator, so 
that a contactor type of field regulator is being intro- 
duced, which is operated from the main ammeter shunts 
and which will automatically raise or lower the pressure 
1 volt for every 100 amperes increase or decrease in 
load. * 

As stated above, numerous tests have been applied 
to prove the ability of the automatic gear to operate 
under faulty conditions, and its operation has been 
not onlv satisfactory but much more accurate and rapid 
than manual operation, the various relays being able 
to discriminate more rapidly than the human mind. 

The author concludes with the hope that the informa- 
tion given, and the causes and considerations which led 
up to the decision of the Electricity Department to 
adopt automatic stations, may be of service and helpfu! 
to many engineers who may be hesitating as to the 
adoption of fully automatic stations. 

The thanks of the author are due to Mr. H. Dickin- 
son, the City Electrical Engineer of Liverpool, for per- 
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mission to publish the information contained in thc 
paper, and to Mr. L. Breach for his valuable assistance 
in the preparation thereof. 


APPENDIX A. 
RELAYS USED IN THE OPERATION OF THE STATION. 


(1) Under-voltage relay. 

(2) Low-voltage and time relay. 

(3), (4) and (5) A.C. shunt relay. 

(3a) A.C. shunt relay. 

wo) A.C. starting contactor. 

(7) Polarised motor relay. 

(9) Field-reversing relay. 
(10) 4 P.D.T. field contactor. 

(11) А.С. running contactor. | 
(12) to (16) 1 250-ampere “* C.B.” contactor (line and 
resistance shunting). 

за) D.C. accelerating. relay. 
) Series underload relay. 
) т P.D.T. knife switch. 
) Low-voltage and reverse-phase relay. 
) A.C. shunt relay. 
) Main oil circuit breaker. 
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) 125-атреге contactor. 

) A.C. overload relay. 

) Overspeed device. 

) Bearing thermostat. 

) Underload delay relay. 

) Grid thermestat. 

3) Thermal time-element relay. 
) Lock-out relay. 

1) Brush-lifting device. 

1a) A.C. shunt relay. 

1d) Brushes down. 

u) Brushes up. 

) D.C. reverse-current relay. 

) and (35) Measuring relays. 

) D.C. line contactor. 

a) A.C. shunt relay. 

(38) Field-current relay. 

(4c) and (41) Feeder contactor. 
(46) Unbalanced phase-current relav. 
(47) and (48) Time-lag opening relay. 
(51) and (52) Overload relay. 

(64) Automatic voltage regulator. 
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APPENDIX В. 
A 5нокт DESCRIPTION OF THE PRINCIPAL RELAYS USED 
IN THE OPERATION OF THE STATION. 

(1) Under-voltage relay.—This is a simple solenoid- 
and-plunger type of relay in which, when energised, 
the plunger is drawn up into the coil. 'This plunger 
is connected at one end to a pivoted arm with a contact 
on the other end. The weight of the plunger is partially 
counterbalanced by a coil spring attached to the opposite 
end of the pivoted arm. This spring is used for adjust- 
ing the voltage at which the relay is required to operate, 
This type of relay is very sensitive and responds to 
slight changes in voltage. 

(2) Low-voltage and time velay.—The main feature 
of this relay is to provide a short time-interval between 
the closing of contact (1) and the operation of master 
relay (3a). It is of the induction type and operates 
from a single-phase circuit. An aluminium disc is 
mounted in the air-gap between the poles of the 
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laminated core. The shaft of this disc carries one of 
a set of contacts, and when the relay is de-energised 
tnese contacts are held open by a spring which rotates 
the disc until the movable contact strikes the top. 
When the relay is energised the torque overcomes the 
tension of the springs and the disc rotates until the 
contacts close. The movement of the disc is retarded 
by the damping effect of the disc as it moves between 
the poles of a strong permanent magnet. The time 
setting of the relay is changed by altering the position 
of the adjustable stop, which either shortens or . 
lengthens the arc through which the disc must rotate 
before the contacts are closed. This time is adjustable 
from zero up to a few minutes. The construction of 
the relay also makes it a low-voltage relay, since, if 
the applied voltage is too low, the resulting torque will 
not be sufficient toovercome the pull of the spiral spring, 
and the disc will not rotate. 

(7) Polarised motor velay.—This is a d.c. motor- 
driven relay, the armature of which is connected to the 
converter pilot brushes. The field is produced by per- 
manent magnets. The motor drives the armature of a 
magnetic clutch through a series of reduction gears. 
When the clutch coil is energised, the clutch solenoid 
housing, which is mounted loose on the shaft, is drawn 
along until it engages with the clutch armature. 
Attached to the outside of the housing is an arm carry- 
ing the movable contacts. A spring mounted on the 
shaft keeps the clutch housing normally in such a 
position that this movable contact is held midway 
between the stationary contacts (7b) and (7d). The 
clutch coil is connected in parallel with the motor 
armature so that it engages and disengages simultane- 
ously with the starting and stopping of the motor. 
When the proper voltage is applied to the motor it will 
start in the direction dependent upon the polarity of the 
armature circuit, and the clutch housing with the 
movable contacts will turn until contact is made with 
either (7b) or (7d), the top and bottom contacts. 
Immediately after the clutch relay is de-energised the 
clutch disengages and the spring returns the clutch 
housing to the mid-position. Contact with the clutch 
coil is made by two small fingers. Another set of 
fingers (7a) is bridged by a contact strip on the clutch 
housing when this is in the mid-position. 

(18) Reverse-phase, open-phase and low-voltage 
relay.—This relay is very similar to relay (2) except that 
it is a polyphase instrument. The relay is connected 
in the circuit so that with normal phase rotation the 
contacts are held open against the tension of a spiral 
spring by the богде of the disc. If the phase rotation 
is changed, the torque will also be in the opposite 
direction and the contacts will be closed. Also, if an 
open phase occurs no torque will be exerted. Therefore 
a spring will rotate the disc and close the contacts. If 
the voltage drops below a certain value (usually 80 per 
cent.) the torque will not be sufficient to overcome the 
effect of the spring when the contacts are closed. 

(21) Time and low-voltage relay.—This is an exact 
duplicate of relay (2). : 

(23) A.C. overload velays.— These are the standard 


dnduction-type overload relays, and their construction 


and principle of operation are very similar to those of 
relay (2), except for a few minor details. The relay is 
single-phase and the element is wound with a current 
coil instead of a potential coil. A number of taps 
(usually 6 or 8) are taken off the small current trans- 
former and brought up to the terminal plate on the 
index scale. This gives the different current values at 
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which tthe relay will operate and close its contact. The 
relay has an inverse time-element up to a certain per- 
centage of the operating load, but for greater currents 
the minimum time required to close the contacts 1s 
practically constant. 

(25) Bearing thermostats.—These consist of copper 

bellows connected through a small copper tube to a 
bulb which is embedded in the lower half of the bearing, 
where it will be subject to the maxin.um bearing tem- 
perature. The bulb and the bellows are partially filled 
with a liquid which vaporises at a given temperature. 
When the bearing reaches this temperature the bellows 
elongate owing to the pressure of the vapour, and the 
contacts are closea, and they remain in that position 
until reset by hand. Thus, in addition ito tripping’ the 
lock-out relay, the inspector will have a positive indica- 
tion as to which bearing was hot. The thermostats 
operate at approximately 9o deg. C. 
(27) А.С. underload delay velay.—This is a motor- 
operated relay and consists of a small induction motor 
driving, through a spur-and-worm gear reduction, a 
disc which carries a moving contact. The function of 
the gearing is to provide a long, definite time-interval 
between the starting of the motor and the closing of 
the contacts. Intervals of from 3 to 30 minutes may 
be obtained. In addition to the slow-closing contacts 
(27T) there is a second set of contacts (27S) provided, 
which close momentarily at approximately 14 minutes 
after the motor starts to revolve. These are the starting 
protective contacts which lock the station out if it fails 
to start within a given length of time. 


(28) Grid thermostats.—These are practically the 
same as the bearing thermostats, the only difference 
being that they operate at a higher temperature. They 
will reset again as soon as the thermostat cools. 


(29) Thermal time-element relay.—This consists of a 
number of bimetallic springs attached to a shaft which 
carries a movable contact. Current from the secondary 
of a current transformer in the low-tension side of the 
power transformer is passed through the bimetallic 
springs and heats them. The springs tend to unwind 
and in so doing the shaft is rotated and the contacts 
close. The element is mounted in a heat-insulated 
case which is filled with oil. The relay follows very 
closely the heating of the machine and is very efficient 
in protecting the converter from damage due to over- 
heating. | Mounted in the same case is a low-ratio 
transformer which gives the correct current in the relay, 
so that it will operate at the most satisfactory point on 
the calibration curve. | 

(30) Lock-out relay.—This relay has two pairs of 
contacts and a contact bridge which can make contact 
across either the lower or upper pair of contacts. In 
the normal position this contact bridge is latched so 
that the circuit is closed through the lower set of con- 
tacts. When the operating coil is energised the latch is 
released and a spring moves the bridge until it connects 
the upper pair of contacts and interrupts the circuit 
through the bottom pair. Once the relay has operated 
It must be reset by hand. A small target indicates 
white when the relay has operated. 

(31) Brush-lifting device.—'This consists of a motor 
connected through reduction gear to a brush-lifting ring 
on the converter. ІА jack-shaft carries four cams which 
operate four contactor switches. Two of these are limit 
switches which stop the motor when the brushes are in 
the correct position, either up or down, and the other 


two are interlock contacts, one of which prevents the 
converter from starting until the brushes are up and the 
other ‘prevents the line switch from closing until the 
brushes are down. ‘The motor is of the clutch type and 
does not pick up load until it is almost up to full speed. 
It is a single-phase motor and the split phase is used 
in jstarting. 

(32) D.C. reverse-current relay.—This relay operates 
on the moving-coil principle, and is very similar to a 
millivoltmeter, except that all the parts are heavier and 
more robust. The relay is so connected that it will 
close its contacts only when current flows in the reverse 
direction. 

(34) and (35) Measuring relay.—These, in connection 
with a suitable bridging resistance, automatically 
measure a short-circuit on the feeder when the breaket 
trips and determine when the conditions are such that 
tne current will not be above a pre-determined value 
when the breakers re-close. The relays are very sensi- 
tive to changes in current and are capable of very 
accurate adjustment. 

(46) Phase-balance current relay.—This is used to 
protect the converter against running single-phase. 
Relay (18) will only prevent the machine from starting 
up on a single-phase, and in the case of phase failure 
while the converter is running it would continue to run 
on single-phase and act as a phase converter and supply 
three-phase potential which would hold the contacts of 
relay (18) open. However, with relay (46) in the circuit 
it will operate when the phase failure occurs, and shut 
the station down. Then if the trouble is on the high- 
tension side relay (18) will close its contacts and pre- 
vent the station from starting until the three phases 
are normal. If the trouble should be on the low- 


tension side relay (18) will not operate, and the station 


can start up again. As soon as it attempts to start, 
relay (46) operates again. During starting the contacts 
of relay (46) are connected in the lock-out relay circuit, 
so that the station would then be locked out. This is 
a special polyphase induction-type relay and is operated 
from the secondaries of the current transformer in the 
low-tension circuit. If an unbalanced load, such as a 
phase failure, occurs, the torques produced at the 
different elements will not be the same and the relay 
contacts will close. ў 


AMERICAN PRINTING TELEGRAPH 
INSTRUMENTS IN JAPAN. 


According to the Telegraph and Telephone Age, of 
New York, printing telegraph equipment, which has a 
capacity of sending and receiving 2,400 letters per 
minute, is jn operation on the Tokyo-Osaka-Nagasaki 
lines. The Japanese Government has purchased four 
outfits from the Western Electric Company through the 
Nippon Electric Company of Tokyo. Commenting on 
the installation, the Osaka-Mainichi News says that 
telegraph messages will be sent over the new system 
in Roman characters. 'The messages are transcribed 
on a standard typewriter keyboard at the sending end 
ca to a perforating tape. This tape controls the 
sending of electric impulses out сп the line, which 
actuate an electrical typewriter at the distant end and 
reproduce the message on regular telegraph blanks 
ready for delivery, with a carbon copy for office records. 

Many hundreds of miles of message circuits are 
equipped with these printers in the United States, and 
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itis an interesting evidence of the progressiveness of 
the Japanese Department of Communication that they 
are equipping their two most important lines with these 
up-to-date devices. 


CAMBRIDGE ACCUMULATOR TESTER. 
The particular function of the Cambridge Accumu- 
lator Tester, illustrated below, is to detect the presence 
of a short circuit between two adjacent plates of a 
large accumulator. The instrument consists of a sensi- 
tive and robust unipivot. galvanometer giving a 


sensitivity of 240 micro-amperes for full-scale deflec- 
tion, connected by 


a short length of rubber-covered 


leads to a pair of ebonite contact spikes mounted on a 
suitable hard-wood holder. The test is carried out by 
pressing the two contact spikes on to the current- 
carrying lugs, and the presence of a short circuit is 
instantly recognised from the deflection on the galva- 
nometer. A second scale can be added enabling the 
instrument to be used also as a voltmeter. The outfit 


is compact, simple to use and accurate in performance. 


PRACTICAL ENGINEERING 


We have on many occasions referred to the Crystal 
Palace School of Practical Engineering and the excel- 
lent training which is given to the pupils who serve 
their time therein. Particular emphasis was given to 
this fact on the occasion of the twenty-second dinner of 
the old students' society which was held at the Criterion 
Restaurant on Wednesday, the 16th inst. The chair 
was cccupied by the president for the year, viz., Mr. 
Henry E. Stilgoe, M.I.C. E., who is the chief engineer 
to the Metropolitan Water Board, and he was supported 
by Sir Cyril Kirkpatrick, chief engineer to the Port 
of London Authority ; Mr. R. I. Money, M.I.C.E. ; Mr. 
Alfred Pearce, M.I.C.E., and numerous other old 
students holding high positions in the profession. Need- 
less to say, the toast of '' The School," which was 
ably proposed by Mr. Maurice Fitzgerald Wilson, was 
received with acclamation, and it was responded to 
by Mr. J. W. Wilson, the principal, who referred with 
pride to the fact that the school has passed its jubilee, 
and he could look around the tables and see proof 
of the results which had been achieved in the way of 
eminence and reputation, due to the thoroughness of 
the training which had been imparted by his father 
and himself. Mr. G. J. Furness, M.P., was another 
old student, and he was to have proposed ‘‘ The Crystal 
Palace Old Students' Society," but he could not get 
away from his Parliamentary duties, so sent a tele- 


gram of congratulation instead; while Sir Ernest 
Moir, Bart., who later responded to the toast of ‘* The 
Visitors," told us some interesting facts in regard to 
the construction of the East River Turinel at New York 
and concluded with a humorous Scotch yarn. Toasts 
of * The Ladies," ‘‘ The Dinner Committee” and 
““The Chairman” were also duly honoured, and the 
whole evening passed off very pleasantly indeed. 


INSTRUCTION IN ELECTRICAL ENGINEERING: 


We have received a handbook of the course of in- 
struction by the Cambrian Correspondence Electrical 
School, Porth, offered to prospective studenis who wish 
to study by the correspondence method. As indicated, 
the instruction is conducted through the post, the in- 
struetion papers, question papers, answers, etc., being 
sent to the student according to the progress he makes. 
The student studies the instruction papers or lessons 
—which are prepared so that he wil! find no difficulty 
in comprehending every point-—and having mastered 
these he takes up the question paper, which contains 
questions and examples on the subject matter of the 
lesson. These the student answers and works to the 
best of his ability, and posts to the school, where his 
answers are examined. The course covers the subjects 
that candidates for the Association of Mining Electrical 
Engineers, Board of Education, and all grades in 
Electrical Engineering of the City and Guilds Institute 
Examinations, have to know, both in theory and in 
practice, and deals with them in a manner designed 
to thoroughly prepare the students for the examination 
they have to face. The treatise is very comprehensive, 
and takes the student through all the subjects apper- 
taining to magnetism, electricity and electrical en- 
gineering, electrical mathematics and mathematics, 
telephony, telegraphy and wireless. 

The system of education by correspondence is grow- 
ing in this country, perhaps because it has the supreme 
advantage of keeping the student close at his work. 
Men reading in the ordinary way for exams. may do 
just as much or as little as they please: but when they 
are forced, on pain of getting no value for their tuition 
fees, to reduce their work to writing, scamping and 
superficiality become well-nigh impossible. Mr. 
William Thomas, the well-known consulting engineer, 
is the head of the school, and a large number of testi- 
monials have been received testifying to the benefits 
which have been received from the institution. There 
are many ambitious and studious young men who have 
profited by the systematic course of instruction which 
the principal has laid down. Mr. Thomas makes a 
point of maintaining the highest possible standard of 
specialised instruction. We can recommend this 
school to the favourable consideration of pareats and 
pupils, because we have been afforded the opportunity 
of proving that the results achieved have been, session 
after session, uniformly and consistently good. 


International Trade Fair.—According to the Board of Trade 
Journal, the third International Trade Fair will be held at 
Laibach, Jugo-Slavia, from September 1 to 10, and it is 
understood that there is a market in that country for electro- 
technical and other machinery. This should be of interest to 
English manufacturers and exporters. 
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No combination of other circum- 
stances has contributed to this as 
much as the activities of the 
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see this design 


is on the label. 
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"W QUALITY 
"^ SIMPLEX 

CONDUIT 
IS MAINTAINED. 


—Photographic sections illustrating 
the result of an elementary physica 
test by the vertical crushing of pieces 
of Simplex conduit under hydraulic 
pressure. Clean, even bulges and 
folds without fracture of any kind 
are indicative of a high standard of 
both material and manufacture- 


Investigations and tests—chemical, 
microscopic and physical—are 
continually being carried out in 
the constant endeavour to better 
Simplex products. With the same 
end in view, only those men in the 
front rank of their trade are em- 
ployed and the keenest supervision 
is exercised throughout all processes. 


We have unique experience in the manufac- 
ture of sound electrical installation equip- 
ment to suit all industrial and other 
conditions and shall be pleased to give any 
information which may be desired to meet 
specific requirements. May we send you lists ? 


SIMPLEX CONDUITS, LTD,, 
Head Office and Works: 
GARRISON LANE, BIRMINGHAM. 
LONDON: 113-117, Charing Cross Rd., W.C.2 
Glasgow : 72a,Waterloo St, Cardiff: 4, Westgate St. 


Manchester: 16, Corpora- Swansea : 5, College St. 
tion St. Sheffield : 281-3, Atter- 


Bristol: то-тІ,Пептагк St. cliffe Common. 
Liverpool: 96,Whitechapel Nott’g’m: Maypole Yd., 
Leeds: 6, White Horse St. Long Row. 
N'we'stle: 72, St. MarysPl. Also at Ipswich and 

Middlesbrough. 


The latest thing in Flashers 


Have you seen it? 


Calphos 
FLASHING ADAPTORS 


Fit any lampholder. Simple, 
automatic, cheap. Supplied in 
cartons by the manufacturers; — 


Calphos Electrical Co., Ltd., 70, Victoria Street, London, S.W.1. 


CASING AND CAPPING. 


BLOCKS, CLEATS 
BOARDS FOR SWITCHES 


in stock and made to any design. 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J.F. & С. HARRIS, Ltd. 


Timber Мы сыа and Moulding маара 8 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, E.C. 


Telephone No.: 1168 London Wall, Please write for Illustrated Price List. 


GENUINE 


Vulmos «22 


MOSSES & MITCHELL аана 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM, 


Principal: WILLIAM THOMAS, M.!.M_E., А, of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
Tutors: Staff of Highly Qualified Instructors in all subjects. 

SCHOOL OF UNEQUALLED REPUTATION. 


No Branches, No Agents.  Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 
An efficient Passport to the Best Positions is the possession of the 
Electrical Engineering Diploma issued by this School (The С.Е.В.) to all 


E. ent Students. 

Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering Mechanics and Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has am unbroken Record of Successes 
At the A. of M.E.E. Exams. 
119 Studente passed as Qualified Electrical Engineers. 
At C.ty and Gui ds Electrical Enegiceering Exams. 
from 1916 to 1922 :— 
1,448 students have been successful at the above exams. _ Such is the record 


of this well-known school. 

To be successful at your next examination, state your requirements, and 

write to-day for intormation, free syllabus, and free handbook of exs.. 

questians. 

The Secretary (Dept. D), The Cambrian Electrical ‘Schoo! 
Cemetery Road PORTH, RHONDDA, GLAM x 
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An assem! ling bay at the Osram Lamp Works, where filaments, Brids and plates for 
Marconi Valves are fitted. 


MARCON! VALV 


'The all-important part of a valve set is 
the valve, and valves for wireless work 
have been made at the Osram Lamp 
Works continuously since 1916. 


The utmost care is taken in the selection of materials. The 
quality of the glass is of great importance, and every effort 
is made to ensure that that used in the construction of 


MARCONI зуду 


“R” Type; Valve. 

A general purposes valve which has a uniform thickness of wall, high softening temperature and high 
will perform all the diverse func- : 
tions of the Thermionic Valve. It 7 : . д : : А ; 
will give good results as a detector, of purity, and, before being sealed into the bulb, the whole of the interior 
high frequency or low frequency metallic parts ofthe valve are thoroughly cleaned by a special process, 
amplifier, and as local oscillator, The bulb is then temporarily pumped and sealed off so that no possible 

Filament volts 4.0. 
Filament current 0.67. А ; 
Plate volts 45.60. sealed to pumps, and kept at as high a temperature as the glass will stand 


PRICE 17/6 each. to ensure that any trace of water vapour is removed. 


insulating properties. The various metals used are of the highest degree 


deterioration occurs before final pumping. Subsequently the valves are 
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HENLEY VIR Wires 


installed in Jubilee Ye r— 


and as efficient 
to-day as ever 


ES YEARS AGO the first wiring installation in the town of Bedford was put in by 

Messrs. H. Bacchus Ltd., with Henley Wires, on their own premises, It was run 
in wood casing, and the current was supplied from their own plant. The same wiring 
was used when they changed over to the Corporation supply, and it is as good to.day 
as when it was first installed. Truly, time tests all things! 


un n EH ELE TE 


The same qualities that made it possible for the Henley Cable of 36 years 
ago to be giving good service this year, are found in the modern products 
—plus all that the intervening years of research and experience have added 
in reliability and enduring electrical efficiency. То be sure of having 
electrical transmission that, once installed, you can forget —use 


The information contained above offers confirmation that this trade mark is 
your protection and guarantee of trouble -free wiring and cable service. 


W. T. HENLEY’S TELEGRAPH И oN WORKS Co., Ltd., 
Blomfield Sreet, | London, F.C.2. 


ШШШ ШШШ n LLLI 


HTT 


ALLEO 


ТТЦ 


наа 


MOTORS, A.C. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


s р 


A TRUE OHMMETER — МОТ А VOLTMETER 
CALIBRATED IN OHMS. 


500 VOLT GENERATOR 


Scale Zero to Infinity, with clear 
readings from 10,000 Ohms to 
100 AM 


Record Electrical vu Ltd. 
INSTRUMENT MAKERS. 
BROADHEATH, MANCHESTER, 


Fhone—Altrincham 164. Grams —Infusion, Altrincham. 


^ & Works :— 


SAND PITS, BIRMINGHAM 
"HIGBRO," B'HAM. X 1648 BCH. EX.) 


265, STRAND, LONDON, W.C.2. 


3, YORK STREET, “MANCHESTER 
(CITY 3713.) 


84, ALBION STREET, LEEDS 
(22762 ) 


| TO ООН HEADERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
prineipal Railway station Bookstalls and Newsagents on that day. lt has a 
Є very large sale throughout the United Kingdom, as well as in the British Colonies 
|. nd Abroad. 

t New advertisements for the displayed columns and alterations to existing 
| ones must reach the publishing office not later than first post Tuesday morning, 
} iu order to be in time for the issue of the following Friday. 

Rate quoted onapplication. Subscription : 13s. a year, 62. 6d. half year, 38. 3d. à 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

Questions to which an answer is required must be accompanied by a 14d. 
stamp tor reply. When considered of sutficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
$9. Maiden Lane, London, W.C.2. Telephone No, 2460 Gerrard. 


| Current Topics. 


That the age of tramways is passing and gradually 
' merging into that of another similar system of trans- 
н portation known as light railways 
| Declining has been obvious for some time past. 
Tramways. Тһе ordinary street tramway has 
served its purpose, and an admittedly 

nvaluable one, in the past quarter of a century, but 
odern traffic conditions are rapidly making it increas- 
ngly difficult for these systems to hold their own. 
From a financial standpoint there’ are very few tram- 
Way systems in this country which even pay their way, 
as instance a statement at a recent meeting of the 
Liverpocl City Ccuncil that ro less than fourteen out 
of thirty routes in that city were bring run at a loss. 
| In these lean years, when every effort must be made to 
| effect economies in public expenditure, it is essential 
| that only those services be maintained which at least 
| pay their way, and do not constitute an additional 
| 


charge upon the already grievously overburdened 
ratepayer. 


In its editorial columns, nfy contemporary, the 
Tramway and Railway World, ventilates another 
| grievance under which these undertakings are at 


present labouring, and which, under existing circum- 
stances, it is difficult to remove without adding yet 
another burden to local taxation. It is the question of 
permanent-way maintenance and, in the cise of new 
extensions, increased prime cost. “It seems that tram- 
way authorities are still bound by a condition of the 
Tramways Act cf 1870, section 28 of which enacts 
that: '' The promoters shall at their own expense, at 
all times, maintain and keep in good condition and 
repair - - . So much of any road whereon any tramway 
belonging to them is laid as lies between the rails of 
the tramway and . the portion of the road between 
the tramway, and in every case so much of the road as 
extends eighteen inches beyond the rails of and on each 
side of any such tramways.”’ 


ЛЕ will be seen that, under this obsolete enactment, 
every tramway undertaking is responsible not only for 
the actual steel track, but also for the foundations of 
he track and a portion of the roadway eighteen inches 
n either side of the extreme limits of its rails. 
though quite a reasonable provision at the time the 
Act was passed, and when our streets were only sub- 
weet to horsed and pedestrian traffic, it now places the 
tramways under an ever-increasing expenditure due to 
is very largely increased wear and tear of the surface 

f the roadway, and, in addition, the extra strain 
thrown upon its foundations due to the very much 
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This is Important, 


heavier loads imposed by motor vehicle traffic. To 
compensate this additional wear and tear on the roads 
over which no tramway tracks are laid, the local 
authorities receive grants from the State Roads Fund, 
derived from the taxation of motor vehicles. Tram- 
ways, on the other hand, have no such redress, and it 
is manifestly impracticable to impose an additional 
burden upon the taxpayer to meet this contingency. 


According to the general secretary of the Municipal 
Tramways Association, a conference was held in Apri! 
between representatives of that association, the Scot- 
tish Tramways Association and the Association of 
Municipal Corporations, at which this vexed question 
was examined at close quarters. At the meeting of the 
council cf the Municipal Tramways Association, held 
on April 13, it was further considered, upon a report 
of that conference and in the light of it, and agreed that 
no feasible scheme was at present possible which would 
achieve the object in view, i.e., afford relief to muni- 
cipal tramways without at the same time impoverishing 
the local authority. The modern tendency in the 
suburban districts of larger cities to lay sleeper tracks 
a'cng-ienced routes distinct from the public highway, 
of cour:e, overcomes the difficulty, and incidentally 
converts the tramway into a light railway, and rids it 
of all the disabilities and drawbacks incidental to the 
same system in the busier thoroughfares. 


If only they tackle the problem from the right end 
and do net attempt to eliminate the smoke nuisance by 
ineffective and impracticable legisla- 
tion, the next generation may come 
within sight of that smokeless and 
fogless Utopia of which so many of 
us have dreamed since the gospel of universal electrifi- 
cation was first preached. The Public Control Com- 
mittee of the London County Council once more states 
the already well-known fact that the domestic chimney 
is undoubtedly one of the causes of atmospheric pollu- 
tion. The practical consideration is whether a remedy 
can be found under existing conditions. In the Com- 
mittee's view there is попе beyond inducing house- 
builders to employ types of grates and grate scttings 
that have been found by experience to be effective for 
warming purposes and largely smokeless when burning 
bituminous coal, or to which electrical appliances, gas 
stoves or gas cookers can be fitted. satisfactorily and 
with due regard to appearance. ё 


Smoke 
Abolition. 


The Committee further express the opinion that the 
time has arrived when the use of the old-fashioned 
kitchener might well cease. As compared with modern 
electric and gas ccoking.appliances it is inefficient and 
out of date, and probably wastelul of fuel. It must be 
held responsible for a very large proportion of the 
smoke arising from domestic chimneys. Glasgow 
Corporation goes a step further, and has inaugurated 
at Dowanhil a block of allelectric flats, rendered 
possible by the conversion of a big West-End mansion. 
In these flats the latest electrical cooking, heating and 
labour-saving devices) hav> been installed, and are on 
exhibition for a fortnight to demonstrate to Glaswegians 
the possibilities of attaining to a smokeless Glasgow by 
the aid of the Corporation electricity supply. 
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All these individual efforts, however, whilst highly 
gratifying to those of our industry who have contri- 
buted to modern smokeless heating and cooking, bring 
us little, if any, ncarer to an ultimate solution of atmo- 
spheric pollution on anything like a wholesale scale. 
You may build and equip all-electric houses for a 
century or more, and even impose by-laws prohibiting 
the use of open coal grates or inefficient kitcheners in 
newly built property, but the comparatively small 
measure of reform thereby effected will not materially 
reduce the smoke clouds which hover over London or 
anv other large city, and which are caused by the soot 


projected into the atmosphere from the tens of 
thousands of existing old-fashioned grates and 
e [e] 


kitcheners which no amount of housing reform or 
electrical and gas cooking and heating propaganda will 
ever entirely displace. 

The change, if it is to come about, must inevitably 
be gradual, and we shall all have to continue hammer- 
ing away at the problem of educating the newer 
generations into adopting the more modern heating and 
cooking methods until such time as the housing 
problem is less evident, and tenants are able to exercise 
the prerogative of choice in selecting their residences. 
In this all-important campaign, which is in the best 
interests of public health and well-being, the electricity 
supply authorities will have to play an equaliy important 
part, for electricity must be cheapened still further 
before its use for the purposes named comes within the 
range of practical politics where the middle and 
working classes are concerned. The comparative 
cheapness of coal, and the simplicity, albeit wasteful- 
ness, of the familiar method of using it in the average 
household, is at present one of the greatest obstacles 
to a more rapid conversion to modern smokeless 
principles in domestic heating and cooking. 

ELEKTRON. 


A.C. NEUTRAL POINT EARTHING. 
By S. Austen SmrIGANT, A.M.J.E.E., M.Aw.I.E.E., 
MEMBER J.INnsT.E.* 
(Continued from page 201). 
The earthed neutral point.—The advantages of 


earthing the neutral point are manifold, and the 
principal ones may briefly be referred to as follows :— 

1. Persistent arcing grounds are eliminated, and an 
arth fault becomes definitely converted into a short 
circuit from line to neutral. The high-pressure oscilla- 
tions which are so prevalent in systems having insulated 
neutrals, and which have caused so much damage on 
such. systems in the past, are reduced to a minimum, 
and consequently the factor of safety of the system 
against earth faults is largely increased. This reason- 
ing applies to systems having both overhead lines and 
underground cables, though to a greater extent with 
the former. 

2. Earthing the neutral point secures the maximum 
effectiveness of automatic protective gear immediately 
an earth fault occurs on the system. In H.T. net- 
works most of the line faults take place to earth, 
particularly where such networks consist of under- 
ground cable, and on a system employing an insulated 


* Paper read before the Junior Institution of Engineers. 


ELECTRICITY, May 25, 1923. 


neutral these faults would generally take the form of an 
arcing ground, which, in the case of multi-core cables, 
would result ultimately in a severe short circuit between 
phases. The earthed neutral, in conjunction with 
automatic protective gear, results in the faulty section 
becoming isolated in the incipient stages of the fault. 


3. If the neutral point is dead earthed, high-pressure 


shocks to the system and apparatus connected thereto 


are reduced to a minimum, as the pressure to earth of . 


any live conductor cannot exceed the voltage from each 
line to neutral. As under such conditions the neutral 
point will be at zero potential it is possible to effect 
appreciable reductions in the insulation to earth of 
cables and overhead lines, which produce a correspond- 
ing saving in cost. It is also possible to make similar 
insulation reductions in transformers and generators, 
but in practice this is carried into effect only in very 
high voltage transformers in which the insulation is 
graded down from the line terminals to the neutral 
point. In generators and in transformers wound for 
ordinary distribution and transmission pressures (such, 
‘or instance, as are adopted in Great Britain) the insula- 
tion usually is not graded, the benefit being obtained 
instead of an increased factor of safety. 

A dead earth fault on one line of a system having 
an insulated neutral, raises the pressure of the two 
snund lines to full line pressure above earth, which is 
maintained so long as the fault remains. The insulation 
of all apparatus connected to the lines is subjected to 
this high pressure, and, although it may be able to 
withstand the first few shocks, it will eventually fail 
from cumulative weakening action. In very high 
voltage systems, on account of their electrostatic 
capacity, the pressure of the two sound lines may, at 
the first instant of the fault, reach a value approaching 
twice the normal fine pressure by the same phenomenon 
as the double over-charging which takes place when 
switching a pure capacity into circuit, and the insulation 
of the system will be correspondinely affected. 


4. When earthing the neutral point it is not essential 
that this should be done direct, and, in fact, in H.T. 
systems having large generating capacities it is usual 
to insert some current-limiting device between the 
neutral point and earth. Ву this means the current 
flowing upon the occurrence of an earth fault can be 
limited to such a value as will, with a certain margin, 
operate the protective relays, while at the same time 
lightening the duty on the oil switches and reducing the 
electromagnetic stresses on those parts of the system 
which would be subjected to the influence of the fault 
current. 

In connection with this aspect it is interesting to point 
out that the American power companies transmitting at 
the highest pressures are in most cases operating with 
the neutral point dead earthed, and it would appear 
that this is largely due to the fact that while consider- 
able amounts of power are being transmitted the trans- 
mission voltages are so high that the fault currents 
flowing, even with a dead earthed neutral, are not 
sufficiently large as to produce such. electromagnetic 
stresses on the system as cannot adequately be taken 
care of by more or less simple provisions in the 
mechanical design of the apparatus concerned. In 


addition, these very high pressures can only be trans- 


mitted by means of overhead lines, and as these embody 
an appreciable amount of inherent reactance the short 
circuit current is still further reduced. 
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5. On an unearthed system the pressure to earth of 
| any line conductor may have any value whatever up to 
the breakdown pressure of the insulation to earth, even 
though the normal pressure between lines and from lines 
| to neutral is maintained. Such a condition may easily 
| arise by means of electrostatic induction on systems 
"employing overhead lines, as these are particularly 
subject to induced statio charges from adjacent charged 
clouds, dust, sleet, fog and rain, and to changes in 
altitudes of the lines. — If provision be not made for 
freeing the line from these induced charges, gradual 
| accumulation takes place, and the line and apparatus 
| connected to it reaches a high ‘‘ floating ° potential 
| above earth until the abnormal condition is relieved by 
$ 


a breakdown to earth of the line or machine insulation 
_ or by the flashover of lightning arrester gaps. 
, Tf, however, the neutral point is earthed either direct 
| or through a current-limiting device, the induced static 
| charges are conducted to earth as they appear, and all 
danger to the insulation of the line and apparatus is 
removed. Therefore, no part of a dead earthed neutral 
ystem can reach a pressure above earth greater than 
the normal pressure from line to neutral. 


6. While the foregoing remarks apply generally to 
the earthing of H.T. and L.T. neutral points, it is 
| pertinent to consider L.T. neutral point earthing with 
| respect ta the Home Office and Coal Mines Electricity 
| Regulations. Regulation No. 20 of the Home Office 
| Electricity Regulations of the Factory and Workshops 
| Acts геай:—“ Where a high pressure or extra high 
pressure supply is transformed for use at a lower pres- 
| sure, or energy is transformed up to above low pres- 
| sure, suitable provision should be made to guard against 
| danger, by reason of the lower pressure system becom- 
| ing accidentally charged above its normal pressure by 
| leakage or contact from the higher pressure system." 
| The requirements of the Coal Mines Act concerning 
| H.T. neutral point earthing are specified in Regulation 
| 126 (b), which reads :—'' Where energy is transformed, 
| suitable provision should be made to guard against 
| danger by reason of the lower pressure apparatus 
| becoming accidentally charged above its normal pres- 
sure by leakage from or contact with the higher 
pressure apparatus.”’ 

The above regulations have been framed with two 
principal ideas in mind: frst, that the earthing of the 
L.T. neutral will prevent the presence of any pressure 
above the normal appearing in the L.T. circuit, and 

erefore the possible-danger to human life is reduced 
to a minimum ; and, second, the earthing of the neutral 
point eliminates the possibility of an arcing fault to 
earth, and therefore of fire risk, while it also ensures 
the rapid disconnection of faulty apparatus from the 
system without undue delay. A study of these regula- 
tions and of the explanatory memoranda issued by the 
Electrical Inspector of Factories will convince one that 
the L.T. neutral point is earthed chiefly for reasons some- 
what different to those influencing the earthing of the 
H.T. neutral. In thelatter case the neutral is earthed 

mainly for the sake of the protection afforded to the 
electrical system, while in the former case the neutral 
| 1$ earthed chiefly in order to reduce to a minimum the 
possible danger to human life should contact accidentally 
be made with any live low pressure conductor. . 


| Neutral Earthing Apparatus.—The choice of suitable 
| apparatus for inserting in the neutral connection for the 
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purpose of limiting earth fault currents is dependent 
partly upon the pressure of the system to be earthed, 
that is, whether it is H.T. or L.T., partly upon the 
k.v.a. output of the system and the arrangement of 
generating plant, and largely upon the idiosyncrasies 
of the engineer responsible for the installation. The 
neutral point may, in the case of H.T. systems, be 
earthed direct or through a resistance, untuned react- 
ance coil, or a tuned or partly tuned reactance coil. 
The untuned coil, generally, simply has an impedance of 
such a value as to cause the operation of relays at 
certain desired fault currents, while the tuned or partly 
tuned coils go further than this, in so far that an 
endeavour is made to reduce the earth current to such 
a value as will not cause restriking of the fault arc. 
Such coils are notably the Petersen earth coil and the 
dissonance coil, and it will be seen subsequently that 
the application of these coils is distinctly limited. While 
the insertion of some current limiting device is bene- 
ficial from the point of view of reducing fault currents, 
it should be remembered that the sound lines may, for 
a short period of time, be subject to pressures higher 
than the normal phase pressure; but if the automatic 
protective gear operates sufficiently rapid, the actual 
effects of such increases in pressure are not of serious 
import. 

Dealing: first with the H.T. neutral, this may be 
earthed direct if the short circuit fault current of one 
phase is only of the order of the current necessary to 
operate the protective relays, or if the flow of the fault 
current only produces such electro-magnetic stresses 
in the system apparatus as can easily be provided 
against. As remarked earlier in the paper, it is worthy 
of note that in the U.S.A. the neutral points of a large 
proportion of the systems transmitting at 66,000 volts 
and above are earthed direct without the insertion of 
any current limiting device, though, on the other hand, 
almost as large a number operate (at present) with the 
neutral point insulated. The latter procedure is 
probably a transitional stage only. 

By far the most common device used in connection 
with H.T. neutral point earthing is some form or other 
of resistance which usually, though not always, takes 
the form of cast or pressed grids. The actual ohmic 
value of the resistance bank depends upon the highest 
relay setting, and they are often designed to carry for 
about 30 seconds a fault current equal to one and a half 
to twice the estimated heaviest current necessary for 
operating the least sensitive relay. These resistance 
banks are usually air cooled, but on the European Cixi- 
tinent they sometimes take the form of resistance wire 
wound non-inductively upon insulating tubes and 
mounted upon suitable framework, the whole being 
immersed in oil. While resistances have the desirable 
quality of tending to damp out surges, they are usually 
a source of intense dissatisfaction frem the point of 
view of both price and bulk. For a given line pressure 
the price and dimensions increase considerably with 
reduction in ohmic value, as, of course, the fault cur- 
rent to be carried is in inverse proportion to the ohmic 
value of the protective resistance. 

A certain disadvantage of the ordinary grid or wire 
resistance is that it possesses a positive temperature 
coefficient so that as the temperature increases with the 
time of current flow, the resistance also increases and 
the fault current decreases, and if the initial fault cur- 
rent was not sufficiently great to operate the relays the 
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fault would persist and possibly cause more extensive 
damage; if, however, the value of the resistance is 
chos^n to allow sufficient margin over the heaviest cur- 
rent required to operate the least sensitive relay, this 
disadvantage is more apparent than real. 


There is available, however, a resistance having a 
negative temperature coefficient, so that the fault cur- 
rent, instead of decreasing with time, increases, and it 
is claimed for this resistance, which is known as the 
Brazil carbon powder resistance, that the fault current 
need never exceed the current necessary to trip the 
least sensitive relay, and consequently excessive elec- 
tromagnetic stresses on the system apparatus are 
avoided. On the other hand, it is the opinion of certain 
operating engineers that if the first kick of the fault 
current does not trip the relays, a gradually increasing 
current will certainly not do so, but instead the fault 
will be prolonged and the damage become more 
extensive. 


At least one important electricity undertaking earths 
the E.H.T. neutral point through a lirge water re- 
sistance. The particular one the author has in mind is 
rated at 20 ohms, the line voltage being 20,000, and 
this resistance has given every satisfaction. "Tie water 
is stationary, and the apparatus must not be confused 
with the smaller water jet earthing resistances often used 
on the European Continent for neutral point earthing 


In Great Britain untuned reactance coils have been 
used to some slight extent for earthing generator neutral 
points, and these coils have generally taken the form 
of multi-core lead covered cables cast in concrete. The 
multiple cores inside the single lead sheath :re really 
all connected in series to form the totil number of 
turns necessary to give the desired reactance, and the 
next slide shows such a coil. The coils are connccted 
up to the circuit by means of single core lead covcred 
cable, and as the sheath can be earthed there is no 
danger of shock to station attendants under fault соп- 
ditions. Ancther type of reactance coil consists of 
bare stranded conductors wound upon an insulating 
framework and finally enclosed by protecting porcelain 


blocks, the whole being mounted between substantial 
case end plates and supported upon porcelain 
insulators. 


On the European Continent, and to some extent in 
America, generator neutral points have been earthed 
through tuned or partly tuned reactance coils known 
as Petersen carth: coils and dissonance coils respec- 
tively. Тһе coils are designed so as to resoaate at 
fundamental frequency more or less exactly with the 
resultant capacity of the system when an carth fauit 
occurs on one of the lines. With an earth fault on 
the system the earth coil is in parallel with the resultant 
capacity of the system, and if the coil is designed for 
close resonance, a large current will circulate through 
the earth coil and the line capacities, but the current 
flowing through the actual fault will have a very small 
value only, as it is the vector difference of the current 
through the coil, and the current through the system 
capacities which are almost 180 degrees out of phase 
with one another. Theoretically the most favourable 
conditions for the proper action of the earth coil, that 
is for the suppressing’ of arcing grounds, are perfect 
resonance and low losses in the resonant circuit, and 


originally Petersen earth coils were designed to meet 
this condition as closely as possible. There is, how- 
ever, difficulty in accurately resonating the earth coil 
with the line capacities under all fault conditions on 
long high voltage lines, and as a consequence the earth 
coil appears likely to be limited to systems employing 
medium pressure iines of relatively short lengths. It 
has been found in practice that it is not necessary 
to obtain anything like close resonance for the satis- 
factory operation of these earth coils, and coils having 
as much as so per cent. dissonance have been found 
to provide the necessary protection. 


It wil be seen that the function of the earth coil 
is twofold, first, and most important, to kill an arcing 
ground, and second, to pass sufficient current to trip. 
the protective relays. 'The external appearance of 
this coil is similar to a static transformer having section 
wound coils. The apparatus, of course, has a 
single winding only, and is provided with a number 
of tappings so that the reactance can be varied to 
suit the capacity of that part of the system with which 
the coil is operating. The coil is oil immersed and 
placed in an ordinary transformer tank, and is rated 
at about 130 amperes for use on a 66 kv. circuit. 
Unlike the ordinary power transformer, this coil has 
an air core. 

The neutral point of L.T. three-phase systems is 
usually earthed at the step-down transformer, and this 
earthing is effected in a variety of ways. In some 
cases the neutral point is earthed direct without the 
inclusion of any auxiliary apparatus, while in other 
cases it is earthed through some form or other of static 
earthing device. In other cases the neutral point is 
earthed through a resistance or through an ammeter 
and fuse, so that indication is given of the leakage 
current to earth. The advantage of direct earthing 
is that no pressure higher than the normal L.T. phase 
pressure can appear in the L.T. circuit, and conse- 
quently the risk of shock is reduced to a minimum. 
This applies irrespective of whether the H.T. winding 
breaks down to the L.T. or an electrostatically induced 
pressure is liable to appear on the secondary winding. 
In regard to the pressure distribution on the H.T. 
side with respect to earth when ад breakdown occurs 
on one phase of a transformer from Н.Т. to 
L.T. windings, it is the H.T. windings only which 
reach abnormal pressures above earth; so long as the 
L.T. neutral is earthed direct, pressure distribution in 
the L.T. windings remains unaltered. 


It is sometimes urged that with the neutral point 
direct earthed the danger from shock is increased as 
contact with any one of the line wires produces a more 
or less high resistance short circuit across one phase, — 
and the fault current is relatively large; if the neutral ` 
point is insulated or earthed through an earthing device 
the current momentarily: flowing when making contact | 
with one line conductor is the charging current of the 
system. ТЕ is the author's opinion that no definite 
ruling can be laid down upon this point, as it is largely 
a question of the health of the individual concerned and 
of the particular local conditions existing at the time. 
There are many cases known to operating engineers of 
individuals having survived shocks from alternating 
pressures as high as 20,000 volts, others succumbing 
to pressures as low as 110 volts. 


(To be continued.) 
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THE ELECTRICAL EQUIPMENT AT THE 
THEATRE ROYAL CINEMA, MANCHESTER. 


The Theatre Royal, Manchester, after a celebrated 
past, has, as most of our readers are aware, gone over 
to the pictures. The following details of the electrical 


equipment are, therefore, of interest. 
Power is brought into the building from the Cor- 


I.—GENERAL VIEW ОЕ UNIT-TYPE ÍRONCLAD 
SWITCHBOARD CONTROLLING THE WHOLE OF 
THE ELECTRICAL SYSTEM IN THE THEATRE. 


Fic. 


poration mains, and is transformed from доо volts 
D.C. to 100 volts D.C., by motor generator sets for the 
operation of the projector arcs. The general distribu- 
tion to the various parts of the theatre where power is 
required is by means of the Unit-type Ironclad Switch- 
board shown in Fig. 1. This board is largely in accord- 
ance with standard practice, and affords an interesting 


. FIG. 2, —GENERAL VIEW OF THE PROJECTION ARCS 
IN THE OPERATING Room. 
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example of the adaptability of the Unit-type arrange- 
ment. i 

The main points of interest centre in the Bioscope 
Control Room, shown in Fig. 2, and the contactor 
panel, which automatically regulates the workings of 
the projector arcs, 


There are three bioscopes; close to each of these is 
a panel on which are mounted seven press buttons 
(Fig. 3). Each of these controls (1) a projector arc, 
(2) dimmers for the main lighting in the theatre, and 
(3) the curtain and bells. Thus the whole control is in 
the hands of the operator, who does not have to move 
away from a projector which he is using at any given 
time, the voltage regulator being set before the arc is 
struck. This resistance controls the arcs of all three 
projectors. 

Two bioscopes are always connected to the resist- 
ance, the arc of one burning brightly for the film being 
shown, the other cratering slowly for the film to follow, 
or with raised carbons. One is kept in reserve. 


Two of the press buttons (Fig. 3) control the pro- 
jector arc. One is labelled 
васе Ате “апа the 
other “© Lower Arc." The 
buttons are pressed to in- 
crease or decrease the 
intensity of the arc as re- 
quired, but any increase in 
the operating arc always 
produces a corresponding 
decrease in the cratering 
arc, due to the fact that 
both arcs work from the 
line resistance. It is clear, 
therefore, that when the 
second bioscope is brought 
into use the operator has 
only to press the '' Lower 
Arc'' button of the pro- 
jector in use, and simul- 
taneously the brightness of 
the incoming bioscope wil) 
be raised to any desired 
degree. The arc press 
buttons control a line re- 
sistance through a small 
reversible motor, one 
sutton operating the motor 
in one direction, and the 
«ег in the reverse. the 
lne resistance being in- 
serted in series with the 
arc or out of circuit accord- 
ing to the direction of rota- 
tion of the motor, and decreasing or increasing the 
brightness of the arc as required. 


Two other of the push buttons are used for control- 
ling the dimming of the theatre lighting. Here again 
the push buttons control a small reversible motor, this 
in turn controlling the dimming resistance. Once a 
button has been pressed, the action of the dimmer goes 
on continuously through the medium of automatic con- 
tactors until the lights are out. A noteworthy feature 
in connection with the dimmers is the employment of 
contactors to short circuit the dimming resistance by 
the pressure of emergency lighting buttons, in various 
parts of the theatre. This will instantly restore the 


Fic. 3.—Pvsnu BUTTON 
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lights to their full brightness in сазе of emergency, 
irrespective of the control of the bioscope operator. 

Two of the remaining buttons are used for the con- 
trol of the curtain motor, and once a button has been 
pressed the action of raising or lowering the curtain 
goes on continuously until finished; a set of press 
buttons at the stage front also allows the operation of 
the curtain in a similar manner. 

The last of the seven buttons is to attract the atten- 
tion of the engineer in the basement power-room in the 
event of any failure in the supply. 

The press buttons used for the above controls are of 
special design, and are fitted with shielding caps of 
various colours to avoid anv possibility of error in 
operation. 

In the operators’ room a small panel is fitted pro- 
vided with special change-over switches to allow 
Nos. т and 2, Nos. 2 and 3, or Nos. r and 3 projectors 
to be used as desired. These change-over switches are 
arranged so as to select and operate the contactors 
controlling the connections of the projector arcs ard 
line resistance; time limit relays are also provided to 
give efficient protection against overload. 

A further feature of the operators' panel is the provi- 
sion of press buttons for controlling the voltage sup- 
plied to the arcs, these buttons control a small rever- 
sible motor operating the shunt regulator of the genera- 
tors, and allow the voltage to be varied as desired. 
while two sector-shaped instruments allow observation 
of both voltage and current. 

Suitable interlocks have been fitted wherever neces- 
sary, making the operation reliable and mistake proof. 

It will be realised from the foregoing description the 
many advantages which are possible by the installation 
of electricity in cinema theatres, especially in view of 
the extremely simple methods of control, the whole of 
which is in the hands of one man. Equally it must be 
appreciated that in case of emergency the various pusb 
buttons in other parts of the theatre render it possible 
for any of the officials or attendants to take emergencv 
steps. 

The whole installation was designed and carried out 
by Messrs. Bartrum, Roylance and Co., Ltd., of Man- 
chester, while the motor-generators, automatic control 
gear, switchgear, etc., were manufactured at the 
Witton Works of the General Electric Co., Ltd. 


Correspondence. 


RAILWAY GROUPING. 
To the Editor of ELECTRICITY. 


? 


Sir,—Your reply in “Current Topics" on May 4 
contains statements with which I am unable to agree. 

You say, “Mr. Tweedie wiil, I think, be the first 
to admit the difficulties of making progress with new 
ideas in face of . managerial red tape and tradi- 
tion, inseparable from any such extensive organisation 
as the one with which he is associated." 

I am engaged on new ideas most of my time, and 
I most emphatically refuse to admit the difficulties 
described above. 

As regards tradition, the tradition I have met is 
to try every device or appliance which seems likely 
to be an improvement, whether it 1s suggested by a 
high officer or by a worker in the lowest grade. or 
by an outside firm. 
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Every member of the technical staff of a railway 
will be grateful to you for your effort to improve their 
position, which they will hope will be successful. There 
certainly is a tendency amongst non-technical depart- 
ments to forget that a railway is at rock bottom a 
most complicated piece of transportation machinery, 
employing applied science in every form, and that a 
considerable degree of education and experience is re- 
quired by the technical staff, which education has to 
be brought in from the outside world. 

Certainly where this is not recognised already there 
is room for improvement.—Yours faithfully, 

M. С. Tweepiz, A. M.I.E.E., M.I.R.S.E. 

“ Audley,” Oxford Road, 

Tilehurst, Berks. 
May 14, 1923. 


Questions ani Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of sufi- 
cient interest to our readers will either be replied Lo under ** Answers to Correspon- 
dents" or replies will be invited from eur readers. One shilling will be paid for 
the question which we select for competitive replies in this column. 


ANSWERS: 4 fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaceepled, should enclose stamped addressed 
envelope, 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good fuith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words ** Questions and Answers" or “ 9" and “ A" should be placed at 
the top left-hand corner of all letlers intended for this column. 


QUESTION No. 159. 

I wish to decrease the speed of a direct current motor 
under my charge. I desire to do this without the 
insertion of resistances, which I understand are very 
wasteful. How can I most efficiently do this? The 
motor is 40 b.p., 220 volts, compound wound.— 
‘“ INSPECTOR." 

QUESTION No. 160. 

When looking through an old book on cable laying 
I came across the expression ‘‘ cable should be taken 
from the drum and laid in a figure of eight upon the 
ground before being drawn into the duct." Can any 
reader tell me why ‘this should be, because the book 
does not tell me why ?—'' JoINTER.”’ 

(Replies to Questions 159 and 160 must be received 
not later than May 26, 1923.) 


Answers to Questions. 


Question No. 156. 

Can any reader give me information concerning a 
good method of indirect lighting? I have a small study 
where I do a lot of drawing, and I find the ordinary 
electric light is very trying for my eyes.—‘‘ Pen." 
REPLY TO QUESTION No. 156. 

prize (ros.) has been awarded to 


The first 


'* Astatic " for the following reply :— 


Indirect lighting cannot be said to be very successful, 
since it has been tried for many years without good 
results. One form of indirect lighting, and one used 
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in several large Government drawing offices, is to place 
direct current arc lamps a certain distance from the 
ceiling with white reflectors under the opalescent globe. 
The object is to reflect the light on to the ceiling from 
which it is again reflected into the room. P 

“Pen ” mentions that his study is a small one. 1 his 
being so, I really cannot see that any exceptional 
system of indirect lighting is necessary. Arc lamps 
would not only be superfluous, but very expensive, 
from the fact that, in addition to the cost of the lanips, 
it is probable that the wires are not of sufficient cross 
sectional area to carry the current required by arc 
lamps. Again, it is possible that the system of supply 
is alternating. In this case a rectifier would be neces- 
sary or the light reflection from the lamp would be 
alternately on the ceiling and the reflector 

One might suggest the installation of mercury vapour 
lamps, that is, if the supply is one of direct current. 
Here again, however, the cost and the size of cables 
are the chief consideration. One fact, however, is 
the suitability of the mercury vapour lamp upon the 
person using the drawing instruments. That is, the 
greenish light does not suit everyone. 

The amount of light necessary to use the instruments 
eflicientlv is not a standard factor, since this depends 
upon the person at work. Some persons can draw 
much better than others with only half the light. From 
this it would appear to be a matter of the elimination 
of the “glare” and the position of the light. 

"Pen" should try a large frosted lamp in the lamp- 
holder. Frosted lamps of the metal filament type are 
now available in all candle-powers. This would dis- 
pose entirely of the glare, and the light thrown on to 
the paper would be quite mellow, but the shadows 
would not be entirely eliminated. In any case there is 
bound to be a certain amount of shadow thrown on the 
paper if only from the instruments used. 

This would suggest that the light should be placed 
slightly in front of the person sitting at the table, but 
here again it is liable to catch one's eyes if not placed 
close to the ceiling. Ап occasional glimpse at the 
light would not seriously affect the eyes of the person 
at the table, but, again, every person's eyes are not 
the same, some being more easily affected than others. 
To relieve the eye strain as much as possible a. glass 
shade should be used. It should be opal inside and 
green outside. The effect upon the eyes will be greatly 
relieved. ў 
| A frosted lamp may not be entirely satisfactory when 
ped. Here, a clear lamp should be tried, but a sheet 
о: drawing paper should be glued round the bottom 
ol the shade, this entirely closing ‘the lamp. In this 
case it may be found necessary to increase the candle- 
power of the lamp. However, if “Реп” will experi- 
ment upon the lines outlined above, I feel sure he will 


come to a satisfactory result without any expense at 
all.—" Аѕтатс. " 


, 


The Second Prize Winner's reply will be published in 
du? course, 


inm NN 


Nelson.- -The price of electricity has been reduced by id. per 
unit for lighting and 1d. per unit for power, КТ 

Fleetweod.—The electricity profits for the year were approxi- 
mately £5,700. There is to be a further reduction of 4d. per 
unit, making a ‘otal reduction òf zd. per unit in six months. 
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Reviews of books, &c. 


- — 


[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent, for postage (minimum 2d.) and 
orders will be appreciated.] 


TABLES AND UNITS FOR ENGINEERING STUDENTS. By 
C. A. Walker and W. S. Ibbetson. (Spon, 1s. net.)— 
This is a useful set of tables which will appeal to a 
very large number of engineering students, more par- 
ticularly those who are interested in mechanical as 
distinct from electrical work. There are, however, 
pages which deal with electrical and magnetic units and 
international symbols, and they are arranged very con- 
veniently so as to catch the eye of the reader without 
any delay or waste of time. We have no doubt that 
the book will meet with a ready sale. 

“MECHANICAL WORLD ” ELECTRICAL PocKET Book, 
1923. 326 pp. and diary. (Emmott, 15. 6d.).—New 
features in this edition include a section on measuring 
instruments, embracing, besides the more common in- 
struments, oscillographs of the Duddell, Irwin hot- 
wire and electrostatic types. Plant, load and diversity 
factors also come in for treatment, while mention 
should also be made of the notes on the Transverter, 
a combined transformer and commutator, with rotating 
brushes for the coaversion of A.C. to D.C. up to very 
high pressures, and to a new table on the properties 
of insulating materials. A good miniature text book. 

“PRACTICAL ENGINEER " ELECTRICAL PocKET Book, 
1923. 636 pp. and diary. (Froude and Hodder and 
Stoughton ; cloth, 2s. 6d. ; pluviusin, 3s.).— With this 
edition the publication passes from its founders under 
new direction and control. The usual features are re- 
гіпеа and we note considerable additions io the trac- 
tion section by the inclusion of notes on the application 
of electric power to railways. The wireless section has 
been rewritten and the chemical engineering section 
revised. Both the rectifier and welding sections have 
been amplified. 


, 


THE SIMPLE LATHE AND Its ACCESSORIES. 
I7I figs. 
volume to 


152 рр. 

(Cassell, 1s. 6d.).—This is a companion 
"Metal Turning Made Easy "—both being 
editions in the well-known Cassell “Work” series of 
handbooks. Whereas the book just referred to deals 
with using the lathe, the one under review describes 
small lathes and their accessories, and should, there- 
fore, be read first. After an illustrated description of 
the various types of lathes, there is a chapter in which 
are given descriptions of many well-known lathes now 
on the market. The major portion of the publication, 
however, is devoted to tools, accessories and attach- 
ments, and anyone becomiag engaged in lathe work 
cannot fail to find some points of value and instruction 
in these pages. For those more interested in wood 
turning lathes there is a chapter devoted to these, 
complete with illustrations and notes on the correct 
use of the various wood-working tools. Finally we 
would mention that a novice would find the final chapter 
on lathes speeds and feeds of value, as it shows clearly 
how to calculzte these matters, but the question of 
actual speeds and feeds for different classes of work 
does not fall within the scope of this volume. 


Y 
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Trade Notes, 


List No. xx dealing with wireless receiving sets has recently 
been issued by the Plant and Supplies, Ltd., of 12-13, Henrietta 
St, London, W.C. 2. It should be of direct interest to all 
cealers in wireless goods. i і 

From the Electric Heating Co., of George Street, Croydon, 
comes a copy of the latest price list of domestic electric irons, 
kettles, etc, in which the company have built up a very fine 
trade. It сап be recommended as a, list which should be in 
the hands of every contnactor and retailer. 

A small 8-pp. catalogue of “Supreme Radio Apparatus " has 
been issued by Messrs. Shenton and Co., Ltd., of 68-69, Shoe 
Lane, London, E.C. 4. It will be of: interest to all dealers in 
radio supplies, and as such we recommend it to the notice of 
trade readers gencrally. 

A price list of Vanwyk’s overload switches has just been 


„ 


issuel by Mr. Frederick Pratt, of 23, Queen Anne's Gate, 
London, S.W. 1. It gives illustrations and details of this 


useful apparatus, and will therefore prove of direct interest to 
quite a large number of :nstallation contractors and readers 
generally. 

Monthly trade list No. go has just been issued by the Siemens 
and English Electric Lamp Co., Ltd., of 38-39, Upper Thames 
Street, London, E.C.4. It gives illustrations and prices of many 


standard lines, such as lamps, telephones, ‘ Zed’ fuses, 
batteries, shades, wires, cables and accessories, and should 
therefore be of direct interest to a large number of trade 


readers, to whom it will be sent on receipt of proper business 
application 


Supplement Sheet No. 42*has just been issued by the 
Consolidated Pneumatic Tool Co., Ltd., of 170, Piccadilly, 
London, W.x. It gives full details of the latest types of 


Little Giant grinders and polishers, as well as illustrations 
showing the practical applications to which these useful electric 
tools can be adapted. It should be of interest to all installation 
engineers, factory managers, shipyard foremen, etc. 

Our clients the Metropolitan -Vickers Electrical Co., Ltd., of 
Trafford Park, Manchester, are preparing a new campaign in 
Cosmos tans. А novel booklet is to be printed for use by 
trade dealers, and enterprising readers who are interested in 
this particularly helpful proposition should make a point of 
writing at once to the company asking for an advance copy of 
booklet Y 4140/2 to be sent as soon as ready. 

Booklet No. 980, which has just been issued by the Simplex 
Conduits Co., Ltd., of Garrison Lane, Birmingham, gives illus- 
trations, details and prices of the company’s well-known “triple 
purpose ' electric signs, which have proved so remarkably 
efficient for advertising, illuminating and decorating purposes. 
The booklet conveys a fairly complete impression of the 
ability of the company to produce any description of electrical 
illuminating sign, and special designs can, of course, be pre- 
pared according to the ideas of the client. It should therefore 
prove of direct interest and value to all electrical installation 
contractors who are anxious to push work with their clients 
throughout the country, and we advise early application for 
same from the trade, 

From Todman, Ryall and Co., Ltd., of 38, Grosvenor Gardens, 
London, S.W.1, comes a copy of tbeir current stock sheet for 
D.C. motors and dynamos of their “LW” type. For this 
particular stock only they are in a position to accept remark- 
ably low prices, thus giving an exceptional opportunitv to those 
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who have, or anticipate, a demand for any particular machines 
on the list. If any tradé buyer has not already a copy of the 
catalogue, they will be pleased to send it on receipt of a post 
card. ў 


Various Items. 


Meetings.—There will be a Wireless Section meeting of the 
L.E.E. on Wednesday, June 6, at' 6 p.m. Paper: “Wireless 
Direction-finding in Steel Ships," by C. E. Horton. 

Mid-Laneashire.— Тһе Electricity Commissioners have issued 
their decisions in regard to this district, and will in due course 
prepare a draft order giving effect thereio, after which a further 
local inquiry will be held in accordance with the 1919 Elec- 
tricity Supply Act. 

Electric Vehiclss.—The interest in this important branch of 
our industry continues to grow steadily, and readers who wish 
to be in touch with it should make a point of studying * The 
Electric Vehicle Handbook," by Cushing, which is the standard 
manual on the subject. The price is 10s. 6d. net post free from 
ELECTRICITY Office. 

Removal.—Smith and Ansell, Ltd., manufacturers of electric 
light fittings and architectural metal work, are removing to 
larger premises, and on and after Wednesday, 23rd inst., their 
address will be Stockfield Works, Steckfield Road, Acocks Green, 
Birmingham. Telephone number, Acocks Green 269. Tele- 
graphic address, issalite, Birmingham. 

Good Contracts.— The London County Council have renewed 
their contract with Siemens and English Electric Lamp Co., 
Ltd., for the supply of the whole of their requirements in 
electric 1ncandescent lamps, including gasfillel, vacuum type 
and carbon filament lamps, for a further period of twelve 
months, The company have also secured a contract from the 
Port of London Authority for the supply of Siemens gasfilled 
type lamps. 1 

D.P. Baíteries.— hat a public school should be equipped 
with an up-to-date electrical plant goes without saying, and the 
D P. Battery Co., Ltd., Bakewell, have just installed one of 
their. latest type storage. batteries at Stowe House, near 
Buckingham, which has recently been converted from a country 
mansion to a public school. The D.P. battery was supplied 
through Messrs. Girdlestone and Со, who were responsible for 
the electrical work. 

Germany.—The report on the economic and financial condi- 
tions in Germany to March, 1923, has just been issued by the 
Dept. of Overseas Trade, and may be obtained, price 4s. 3d. 
post free, from H.M. Stationery Office or from ELECTRICITY 
cfhce. It is a comprehensive work of 158 pp., and contains 
matter which will interest English manufacturing firms who are 
in direct competition with importers of German electrical 
goods and machinery. 

“ The Cost Accountant.’’—The official journal of the Institute 
af Cost and Works Accountants will commence its third volume 
with the June nuniber, which will be published on June 5. The 
subscription has been reduced to members and registered 
students of the Institute as follows :—-Members, 125. per annum ; 
registered students, 9s. pez annum; hon. menibers, 18s. per 
annum. - Single copies can be obtained from the Editorial 
Office, 38, Grosvenor Gardens, S.W.r, price 1s. 7d. per copy 
post free. 

Meetings.—The annual general mecting of the Т.Е.Е. will be 
held on Thursday, 31st inst., at 6 p.m., at the Institution 
Building, Savoy Place, Victoria : mbankment, W.C. 2. At the 
beginning of the meeting-there will be presented to the Institu- 
tion : —(2) An oil painting of the late Dr. Silvanus Thompson, 
К.К S. (presented by Mrs. Thompson); (b) Dr. Thompson's 
library (presented by ia number of member» of the Institution 
and others); (с) a bronze bust of Dr. Thompson, by Mr. Gilbert 
Bayes, A.R.A. (presented by the Finsbury Technical College 
Old Students’ Association,. The arnual conversazione will be 
held on Thursday, June 28. 8.30 to тт p.m., at the Natural 
History Museum, South Kensington, S.W. 

“ Memoranda oi Workshop Practice."— The three sections of 
this book by Mr W. Glennie, the assistant general secretary 
of Ше А.Е. U., have already been reviewed in these columns, 
and their practical value is so well known that further praise 
is superfluous; but we.have much pleasure in informing our 
readers that the three separate volumes—viz., Part J.. 
*Turning "; Part IL, “Fitting "; and Part ТІ, “Mechanical 
Drawing and Machine Construction "—may now be obtained 
combined in one complete volume, price 5s. 3d. post free, from 
Messrs. S. Rentell and Co.. Ltd, 36, Maiden Lane, London, 
W.C.2, We can most certainly recommend it ї any reader who 
has not yet purchased ihe work in separate sections. 
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IHE E.M.F. AND P.D. OF SOME SPECIAL CELLS. 


The terms “electromotive force" and “potential 
require a word of explanation, as sometimes 
confusion of thought exists regarding them. The 
former denotes that which sets up and maintains the 
force driving the current in a circuit, and is, in the case 
of cells, derived from chemical action. The potential 
difference is the pressure, as read by a voltmeter, avail- 
able at the terminals for the outside circuit, and is, 
generally speaking, less than the electromotive force. 

Let us consider the relation existing between these 
two terms. Suppose that a cell is on open circuit, the 
pressure at the terminals will be numerically equal to 
the total pressure generated, that is, the terminal pressure 
equals the voltage of the cell. Again, if the terminals 
be connected by a short and thick copper wire, i.e., of 
no resistance, the whole of the e.m.f. will be employed 
in driving the current through the cell itself, the effect 
being almost the same as on short circuit. 

Let the outside circuit now have a low but appre- 
ciable resistance, there will be fall of pressure in it, 
determined by the product of the current flowing and its 
resistance; with the usual notation this will be CR volts., 


- while the fall of pressure, or lost volts, in the cell will 


be CR,, where R, is the internal resistance of the cell. 
Calling E the e.m.f. of the cell, we thus have the relation 


Beats 


Terminal Pressure = e.m.f. —Lost volts in the cell. 
on PY) DD: = АК 
Usually the resistance of the external circuit is large 
compared with that of the internal circuit, and the lost 
volts will be small, and the P.D. large. 
Clearly, therefore, cells should be:— 
(т) Not too small in size. 
(2) Plates should be large, 
and near each other. 
(3) The exciting liquid should be a good conductor. 
These governing principles, when carried out, should 
give a cell of high efficiency. 
The following cells are special ones, inasmuch as they 
are not of the usual zinc-copper-acid type. 


of good conductivity, 
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Alkaline Cell.-——Excitant—Caustic potash or soda. 
Depolariser—Oxide of copper. 
Plates—Zinc and iron or copper. 

The theory of action is that in the presence of a 
strong base (potash or soda), a weak base (zinc oxide) 
behaves as an acid, and a salt is gradually formed in 
the cell, in this case potassium or sodium zincate. 
The hydrogen set free in the first reaction is oxidised by 
the cupric oxide, as represented by the following 
equations :— 

Zn +2KOH = K,4Zn0,-'2H. 

Zn + 2NaOH = М№а,/п0,+2Н. 
and 

(бб) cB к= д ap (eth 

On the ground of economy, it is of note that potash 
is more costly than soda, but both labour under the 
disadvantage that they absorb carbonic acid gas from 
the air, with the production of the alkaline carbonate. 
This can be overcome by having the excitant covered 
with paraffin oil. 

The e.m.f. is low, only about .7 volt, but its resistance 
is also very low, so that there is not much loss of voltage 
in the cell. Further, there is hardly any local action on 
open circuit. 

Examples of such cells are :— 

(1.) The Lalande—Chaperon cell. 
(п.) The Edison—Lalande cell. 
(iit.) The Gordon cell. 

They are of fairly liberal dimensions, Se n. by 51 in., 
and furnish 3 amperes for 50 hours at .7 volt with one 
charge of excitant and depolariser. The first-named 
is made by dissolving 14 Ib. of soda in 8 Ib. of water. 

Lead oxide cells.--The oxides of lead are:—Litharge 
PbO, red-lead Pb4O0,, and lead peroxide PbO;. The 
last is richest in oxygen and, moreover, readily parts with 
some of it, and is therefore the best depolariser. That 
it contains most oxygen is seen by converting the 
formule so as to have the same number of atoms of 


lead, thus :— 
PbO = EISE. 
РОТОРА 
PbOz == Jeon Oy, 


The e.m.f. of such cells is high, about 2} volts, but 
there is a tendency for insoluble sulphate of lead to be 
formed; this increases the internal resistance, and more 
voltage is lost in this than in the alkaline/copper oxide 
cell. 

The lead peroxide is prepared electrolytically and is 
compressed round a core of lead, while the zinc has to 
be well amalgamated. The reactions expressing the 
chemical actions are :— 

Zn 4-H;SO, = ZnSO, + 2H 

PbO, HT H3S04 + Zigl = PbSO, + 2H,0. 

It is a point of some importance that the sulphuric 
acid should be of the right specific gravity, about r.2, 
otherwise the basic sulphate (PbO, PbSO,) may develop. 

Mercury and Silver Chloride cells.—The formule 
for these salts are  Hg,Cl,, mercurous chloride; 
HgCl,, mercuric chloride; and AgCl} silver chloride ; 
but of the two mercury salts only the first is used as a 
depolariser. They are costly and, especially the mer- 
cury salts, poisonous, but are good depolarising agents, 
and are in use especially with the Leclanche (Zn/Cu and 
ammonium chloride) type. 
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They depend for their action on the fact that the 
hypothetical group ammonium (NH) is set free for an 
instant, but is at once converted into its chloride, thus 
keeping the excitant at its proper strength, thus:— 

Zn + 2(NH,) Cl= ZnCl; + 2NH, 
and 2(NH,4 + Hg;Cl, = 2(NH,) Cl + 2Hg. 

The voltage is fairly high—z.45 volts—and does not 
fall much unless excessive currents are used. 

With the silver chloride depolariser, the excitant 
may be the chloride of ammonium, zinc or sodium, and 
the voltage is about one. 

The reactions are similar in nature to the foregoing, 
the silver salt readily parting with the chlorine, thus:— 

Zn + 2(NH,)Cl = ZnCl, + 2(NH,). 
2 (NH, +2 AgCl = 2(NH,) Cl + 2 Ag 

It loses voltage on standing, and is open to the same 
objection as the mercury salt, viz., excessive cost. 

Standard cells.—These are cells whose e.m.f.’s are 
steady and are employed for comparing the voltage of 
other cells and not for furnishing current. 

The chief standard cells are :— 

Clark cell —Plates: Zn, Mercury. 


Excitant: Zinc sulphate solution. 
Depolariser: Mercurous and zinc sul- 
phates. 


The voltage is 1.434. 
Weston cell.—Plates: Cadmium, Mercury. 
Excitant: Cadmium sulphate solution. 
Depolariser: Mercurous sulphate. _ 
The voltage is 1.0184 and its internal resistance 15 
goo ohms. 


INDUSTRIAL HYGIENE AND THE PREVEN- 
TION OF ACCIDENTS. 


In a paper on the above subject read before the 
Royal Society of Arts on May 16, Mr. L. Gaster dis- 
cussed in some detail the causes of industrial acci- 
dents, pointing out that in many cases inadequate 
lighting was responsible. In the year 1920 there were 
1,404 fatal and 137,298 non-fatal accidents, involving 
a payment of nearly £6,000,000 under the Workmen’s 
Compensation Act—quite apart from minor unreported 
accidents. There was no doubt that many of these 
accidents might be traced to inadequate lighting, as 
had been done, for example, in the case of accidents 
arising from ‘‘ persons falling." 

Mr. Gaster suggested that damage to material and 
spoiled work should also be grouped with accidents to 
persons as arising very frequently from '' industrial 
fatigue," which was itself liable to be caused by in- 
adequate lighting. In particular, if the illumination 
was not satisfactory, workers lacked that feeling) of 
confidence which is necessary to accurate and efficient 
work. A variety of statistics were quoted in support 
of the contention that poor lighting 1s a handicap to 
the worker and acts as a restriction on output. Thus, 
in the sweet-packing industry, better lighting had re- 
sulted in an improved output of то per cent. ; experi- 
ments in a coal mine had recently shown that a group 
of workers using a lamp giving four times the ordinary 
light produced 14 per cent. more coal than adjacent 
groups who had only the” ordinary pattern of miner's 
lamp. In the cotton, fine linen weaving and silk in- 
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dustries, it had been shown, through the investigations 
of the Industrial Fatigue Research Board, that the 
average output was 5—12 per cent. higher by daylight 
than artificial light. 

Reference was next made to the great advances that 
have been made in the measurement of light and the 
application of photometry to the study of daylight con- 
ditions during recent years, after which Mr. Gaster 
proceeded to give a summary of the main conclusions 
in the three reports of the Home Office Departmental 
Committee on Lighting in Factories end Workshops, 
pointing out that these very moderate requirements 
could be easily complied with, and were made in the 
interests of employers and workers alike. 

'The paper was illustrated by a considerable number 
of lantern slides, showing lighting conditions in 
modern factories, those dealing with tbe extensive 
repair shops of the London General Omnibus Co. by 
daylight and artificial light being particularly striking. 

The chairman (Sir Malcolm Delevingne, Asst. 
Under-Secretary of State, Home Office) expressed his 
complete sympathy with the aims of the paper, and 
mentioned that the recommendations of the Home 
Office Departmental Committee would receive due at- 
tention in the nex: Factory Act. Miss R. E. Squire 
(Home Office, Factory Dept.) and others who spoke 
all expressed their appreciation of the importance of 
good industrial lighting, and after Mr. Gaster had 
briefly replied to the discussion, һе was accorded a 
very hearty vote of thanks for his lecture. 


A.C. NEUTRAL POINT. EARTHING. 


By S. Austen SmIGANT, A.M.L. E.E., M,Am.1.E.E., 
MEMBER J.Inst.E.* 


(Concluded from page 276.) 

The earth connection.—While from time to time 
various isolated papers have been written dealing in 
general terms with the question of neutral point earth- 
ing, very little appears to have been published concern- 
ing the earth connection itself, that is, the apparatus 
buried in the earth (or otherwise located) for the pur- 
pose of obtaining a point at or near the potential of the 
earth. If the earthing system itself be not carefully 
considered, installed and maintained, it may, under 
fault conditions, be a distinct danger to human life. 

The apparatus used for obtaining a direct earth con- 
tact may consist of copper or cast-iron plates, iron pipes 
of small or large diameters, or perforated metal cones. 
In generating stations where an ample supply of water 
is available, such, for instance, as for condensing 
purposes, the earth connection is frequently taken to the 
condenser pipe work, sometimes in addition to other 
apparatus and sometimes alone. 

It is not always appreciated that it is very difficult 
to obtain resistance values of less than about 2 ohms 
from a single earth plate or other piece of apparatus, 
and often it is still more difficult to maintain the ohmic 
value after the earthing system has been installed for 
some time. On account of this it is usual to install 
several earth plates, pipes, etc., in parallel so that the 
combined resistance of the installation is reduced to a 
reasonably low value which may be of the order of 
quarter to half an ohm. 


* Paper read before the Junior Institution of Engineers. 
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The chief points to be borne in mind when laying 
down an earthing equipment are that the installation 
must possess sufficient total cross section to carzy 
the maximum fault current, and it must nave а very 
low resistance in order to keep down to a sale value the 


| potential gradient in the earth surrounding the plates, 


_ etc., under fault conditions. 


' the 


As most of the resistance 
of the earthing system exists in the immediate vicinity 
of the plates, etc., the potential gradient in the earth 
under fault conditions is naturally similarly located, and 
in order that this shall be kept to such a value as will 


not endanger life, the current density in the earth. 


installation should be kept to a low figure either by 
using a number of the plates, pipes, etc., in parallel, or 
else by burying the devices to a considerable depth, 
making the connection down to them by means of 
insulated cable. The former arrangement 1s one which 
can best be adopted where there are facilities for obtain- 
ing good earths, but in cases where, on account of the 
nature of the ground, it has been difficult to obtain a 


good earth, special plates or pipes have been sunk to 


a depth of between 30 and so feet. If the earthing 
pparatus can be buried in the bed of a river almost 
deal conditions are obtained, but where this is not 
possible the apparatus should be buried in a prepared 
coke bed so as to retain water as much as possible. In 
such cases the installation is kept well watered, while 
addition of salt very largely increases its 
conductivity. ' 

Earth plates are usually made of galvanised cast-iron 
or copper, varying from 3 ft. to 6 ft. square, and from 
thicknesses of 4 in. to 4 in. Earth pipes are usually 
made of wrought-iron, and of lengths between 4 ft. and 
6 ft., but the diameters, however, vary considerably. 

It is most important that the connections from the 
neutral or auxiliary apparatus to the earth installation 
itself shall be of ample cross section, so that there is 
adequate margin over the maximum fault current, and 
so that no abnormal pressure drop occurs over their 
length. The connections to the earthing structure 
should be of ample surface contact, and they should be 
permanently brazed. 
Generators in Parallel. —When a number of genera- 
tors are operating in parallel on the same station 
busbars, the neutral points of all of them may be 
earthed, or one only may be earthed according to the 
characteristics of the individual machines and to the 
Operating conditions. In some cases the generator 
neutral points are solidly connected together to a 
common earth bar, and a current limiting device is 
inserted between the eartb bar and earth. In other cases 
the neutral points are all tied to a common neutral 
bar, but a resistance or reactance coil is inserted 
between each generator neutral point and the common 
neutral bar, while the bar itself may be connected to 
earth either direct or through a current limiting device. 


| In other cases each generator is provided with its own 


neutral earthing resistance or other device, so arranged 


| that one machine only is earthed at a time. 


The advantage of simultaneously earthing the 
neutrals of all generators operating in parallel on the 
same busbars is that multiple earth paths are provided 
for the flow of fault current, and consequently the cur- 


| rent limiting devices may have higher ohmic values, 


and, therefore, are cheap. On the other hand, if the 
generator neutrals are solidly coupled and one or more 


happen to be out of commission, it is possible to obtain 
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pressure on those out of commission via the neutral 
connection should a feeder or generator fault occur. 
This would probably only be dangerous if repairs on 
one or more of the generators out of commission were 
being effected at the time, though the provision of an 
isolator in each generator neutral connection would 
effectively remove this hazard. A further disadvantage 
of coupling the .neutrals of generators running in 
parallel is that the third harmonic characteristics of the 
various generators may be quite different, and depend- 
ing upon the loading of the individual machines there 
may be probable third harmonic currents circulating 
between the various machines, and such currents may 
cause overheating. If, however, the neutral point of 
one running machine only is earthed at a time, no such 
effect can occur, but the earthing resistance must have 
lower ohmic value, so as to handle the entire fault 
current corresponding to the heaviest feeder relay 
setting. 

Multiple Earthing.—In Great Britain the Board of 
Trade prohibits the earthing at more than one point of 
extra high pressure systems, that is, it is not possible 
to earth two points on the same system which are more 
or less widely apart. Regulations 18 and rg of the 
Extra High Pressure Regulations reads : — 

'* 8. Where any extra high pressure circuit is con- 
nected with earth, the connections shall be made at one 
point only—namely, at the generating station, sub- 
station or transformer—and the insulation of the circuit 
shall, except at that point, be efficiently maintained 
throughout. 

“ тө. The neutral point of the star winding of each 
distinct three-phase circuit used for extra high pressure 
may be connected with earth, or may be insulated. If 
connected with earth through a resistance, that resist- 
ance shall be sufficiently low to ensure that the fuse or 
automatic circuit breaker in the mains shall act. 

** If the neutral point is not connected with earth, a 
separate electrostatic voltmeter placed in a conspicuous 
position in the generating station shall be connected 
between each distinct circuit and earth; and, if the 
indications cf the voltmeters show that the insulation 
of any of the circuits is faulty, immediate steps shall 
be taken to restore the insulation." 

The idea underlying these regulations is the avoid- 
ance of the continual flow of leakage harmonic currents 
through the earth which might cause telephone inter- 
ference, as the provision of more than one neutral point 
earth on a system provides one or more short circuit 
paths for the flow of third harmonic current and for 
currents having frequencies which are odd multiples of 
the third harmonic. 

As a result of the experience gained in the U.S.A. 
from the operation of extensive high voltage power 
systems employing multiple earthing, it is the con- 
sidered opinion of many responsible engineers in Great 
Britain that the restrictions imposed by the Board of 
Trade Regulation referred 'to are unnecessary and 
should be removed. On interconnected systems, where 
a number of generating stations situated some distance 
apart are running in parallel, a serious fault may leave 
the system temporarily insulated, and, while each 
generating station will doubtless be equipped for neutral 
point earthing should the necessity arise, the protection 
afforded by the earthed neutral is really temporarily 
withdrawn when it is most required. While such an 
Occurrence is inclined to be infrequent, it has been 


286 


ELECTRICITY. 


JUNE I, 1923 


м ———————Є——————Є——————_—__—_— __—_—_—_—-—-——— 


known to occur. If multiple earthing were adopted 
thoroughly, the relatively large number of parallel paths 
available for the flow of harmonic currents would doubt- 
less cause no real telephone disturbances on account of 
the diffusion and consequent weakening of harmonic 
current in the distributed paths. 


Questions and Answers by Practical Men. 
RULES. 

QuzsTIOoNS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of sufi- 
cient interest to our readers will either be replied to under “ Answers to Correspon- 
dents" or replies will be invited from our readers. Опе shilling will be paid for 
the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best, In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. he 
Editor reserves the right to make no award, or to accept only ons reply, tf, in his 
opinion, the answers received do not possess sufficient meril. Competitors desiring 
the return of their manuscripts, if unaceepted, should enclose stamped addressed 
envelope. 

Write on one side of ths paper only, and tf diagrams are sent, draw them. on a 
separate shest of paper attached to the manuscript. Competitors may adopt a *' nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good aith No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision ts final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times durtng the next iwelve 
months. 

The words “ Questions and Answers” or “Q” апі “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 161. 

Are there any hard and fast rules for the earthing 
of motors? The other day one of my motors, 10 b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about $ 1n. copper. 
As this was evidently not strong enough, what wire 
should be used?—'' EXAMINER. ' 

QUESTION Nog 162. 

Can any reader give me details of the facts which 
govern the choice of high-tenston insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 
it affect insulators used on voltages of over or under 
6,600 volts ?—‘‘ JOINTER.”’ 

(Replies to Questions Nos. 161 and 162 
received not later than June 30, 1923. 


must be 


Answers to Questions. 


Question No. 156. 

The second prize (ss.) has been awarded to '* L. RS 
for the following reply :— 

It does not necessarily follow.that because unshaded 
or incorrectly shaded lamps have been used in а 
drawing office that it is the yproper course to turn 
directly to lighting solely by reflection. There 1s a 
choice to be made between direct and semi-indirect 
lighting, between general, local or localised general 
lighting, and between large and small units. 
Avoidance of glare is one of the most important 
factors to bear in mind. ¿In the case of a 
small room possibly опе unit will suffice for 
general lighting and for the provision of the main part 
of the illumination, but, in addition, a small Jocal desk 
light may assist materially. Ё is now thought that 
lighting entirely by indirect means with an opaque 
reflector below a high-power source of, illumination is 
both inartistic and, in a sense, inefficient because of 
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the great contrast between the base of the reflector, 
which appears practically as a black spot, and the 
remainder of the room. Probably the. more modern 


. method of semi-indirect lighting is the best scheme to 


adopt, but in all cases the quantity of illumination per 
unit area must be sufficiently high. With indirect and 
semi-direct lighting, fault can often be found because 
the size of the units or the number of units is not 
sufficient to give the requisite illumination. 

In the case of a drawing office the density of lighting 
should not be less than five foot-candles, and this 
entails a consumption of not less than one watt per 
square foot under average conditions. Half-watt lamps 
when used for direct lighting give a specific consump- 
tion in watts per lumen on the working plane of about 
0.15 to 0.25, that is, watts per foot-candle per square 
foot illuminated. (With the semi-indirect scheme, with 
the lamp contained in a deep opalescent reflector, the’ 
figure becomes о.2 to 0.3, and with indirect lighting it 
is raised to 0.25 to 0.35. 

A considerable variation in the amount cf effective 
light obtained at the place required for a given con- 
sumption occurs according to the condition of the ceiling 
and the colour of the walls. If the figure for very dark 
ceiling and very dark walls be taken as a standard so 
that nothing has to be added over the calculated figure 
for giving the illumination obtained, for a very light 
ceiling and very light walls 30 per cent. increased 
illumination would be secured, and for a very light 
ceiling and very light walls there would be 8o per 
cent. added illumination. 

The intrinsic brilliancy of different sources of light 
causes strain of varying amounts to be felt when work- 
ing with artificial illuminants. In the case of a 4-watt 
or other high candle-power incandescent lamp sur- 
rounded by light white glass hemispheres, the candle- 
power per square inch varies from 1 to 5, whereas 
with an incandescent lamp shaded by, a dense opal 
globe it more closely approaches .r to .5. On the other 
hand, an unshaded i-watt lamp "gives a very high 
intrinsic brilllancy somewhat of the order of 2,000 
candle-power to the square inch. For purposes of com- 
parison, the figure for a uniform white sky as far às 
one can average the matter may be taken as 24 candle- 
power per square inch. 

The next point that must be considered is the avoid- 
ance of reflecting rays from the source of light directly 
into the eye. This isespecially important when one is 
working with the glossy side of tracing cloth. By 
sloping the tracing board to a convenient angle, which 
can be ascertained by trial having regard to the posi- 
tion of the light, the direct reflection can be transferred 
to some direction not directly entering the eye. 

If an adequate quantity of illumination be provided 
by means of an indirect fitting as suggested, addi- 
tional desk units ought not to be required, but if for 
special work it is necessary to add them, then it will 
be found that the large general illumination will tend 
to prevent eye-strain from the effect of the high local 
illumination, because the contrasts between the results 
of the two series of illuminations will not be unduly 
pronounced. 

It only remains now to point out that strain in the 
eyes may not be entirely due to the illumination, but 
may, at least in part, be due to defects in the eyes 
themselves.—'' L. R.” | 
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Current Topics. 


Arising doubtless from the recent epidemic of gas 
fatalities, the London County Council have expressed 
the view that gas companies and 
Fittings and municipal gas undertakings should 
Compulsory be given additional powers as re- 
Inspection. gards the inspection of piping and 
appliances which were placed in a 
consumer's house, and should also be empowered to 
refuse to give or to continue to give a supply of gas 
under certain circumstances. The Public Control Com- 
mittee was strongly of the opinion that a careful super- 
vision in these respects would do much to obviate 
danger from leakage, and should secure that con- 
sumers used gas with a maximum of efficiency. If 
approved by the Board of Trade, effect might be given 
to the suggestion by the insertion in future gas enact- 
ments of a model clause dealing with the subject. 


What is sauce for the goose is sauce for the gander, 
and it may be that if the suggestion is adopted, at some 
future date similar powers will be sought to conduct 
periodical inspections of the wiring and appliances in 
regular use by electricity consumers. Although the 
risk in the latter case is not so great, there is 
undoubtedly something to be said in favour of such a 
scheme. Under existing conditions, once an installa- 
tion of either gas or electricity has been inspected and 
passed at the outset by an officer of the supply depart- 
ment concerned, it is regarded as safe for all time, 
regardless of the obvious fact that gas itself corrodes 
fittings, piping decays, taps lose their “off ’’ stop pins, 
and in the case of electric light and other fittings, plas- 
ter disintegrates and allows them to come loose, 
switches wear out, flexibles become frayed, and, in 
short, everything connected with such installations is 
subject to the ordinary ravages caused by wear and 
tear, 


Coupled with this natural decay, we have the all too 
numerous cases of shoddy material and workmanship 
exposed in the Press from time to time, and due largely 
to the installation of inferior fittings and materials and 
the craze for ultra cheapness. Every mishap, either in 
a gas or electrically-equipped house, which is directly 
traceable to such causes as defective fittings, fused 
wires, and the like, contributes ito the disrepute of both 
industries, and from the standpoint of both the trade 
and the supply undertakings we ought to welcome 
the suggestion. It 15, perhaps, rough luck on a tenant 
to have his gas pipes and fittings condemned as unsafe, 
or his electric light switches and wiring reported unfit 
for further service, but the alternative menace to his 
future health and safety makes it well worth while, 
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and such a policy would ‘tend ultimately to weed out 
scamped and inferior workmanship and materials, 


А good case was made out for the further electrifica- 
tion of suburban lines, at all events, by Sir Philip 
Dawson, M.P., in a recent address 


Railway to the members of the Institute of 
Electrification. Transport. His conclusions were 
arrived at upon actual results 


achieved with steam, and on the results and experience 
derived from over ten years' operation of electric trains 
over a portion of the Brighton section of the Southern 
Railway. Sir Philip stated that there had been a 
steady rise in the number of passengers carried elec- 
trically, while over a like comparative period the gross 
and net receipts in the case of steam had been falling, 
and in the case of the electric services they were 
still increasing. Іп the case of steam, on the other 
hand, expenditure was still on ‘the up grade and gross 
receipts diminishing. 


In the subsequent discussion, Sir Philip Nash 
referred to the address as illustrating the success 
which attended the electrifying of a railway for suburban 
purposes. "There were many instances in this country 
where the suburban traffic was reaching a point which 
was getting beyond the capacity of steam, and the way 
of escape lay with electrification. It was further stated 
that a scheme had been prepared for the electrification 
of eighty miles of railway between York and New- 
castle, and go per cent. of the trains would be run at 
two speeds, 60 and 30 miles per hour respectively, as 
against the present five or six differing speeds, thus 
effecting an economy which could not be over- 
estimated. With ‘the actual electrification of eighty 
miles of continuous track in this country we are 
approaching the practicability of main line electrifica- 
tion, and ло doubt the resultant operation of this new 
long-distance scheme will be watched with keen interest 
by electric traction engineers. 


According to report,' an extensive hydro-electric 
scheme is projected for Mersea Island, which, if car- 
ried out in its entirety, will, it is anti- 
cipated, reduce the cost of electrical 
energy in Colchester and district, as 
well as demonstrate the possibility of 
harnessing the tides for the purpose of generating 
electrical energy. The scheme, which is stated to 
have been approved by the Electricity Commissioners, 
1s of a very comprehensive character, and options have 
already been secured for all the acreage required in 
order to provide a huge tidal lake, which will be fed 
by the sea and equipped with a receiving and retaining 
basin for the period of high tides. The Mersea Island 
installation, if it materialises, will be the first in Great 
Britain to utilise the tides for this purpose. 


Tidal Power 
at Last? 


When is officialdom going to straighten out the 
tangle and lend its aid to reviving the now moribund 
trade and pastime? Although we 

Broadcasting. are entering upon the summer 
months, in spite of the weather, 

there is no fundamental reason why listening-in should 
not be as popular now as during the darker winter 
evenings. There is just as much enjoyment to be 
derived from the new hobby out of doors on a fine 
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summer evening as inside the house, but the whole 
problem is up to the powers that be. We are told that 
a Special Committee, appointed by the Postmaster- 
General, has been sitting to consider all the questions 
at stake and to make recommendations. Surely it has 
had plenty of time to deliberate over what are after all 
comparatively simple problems. Тһе issue of the long- 
promised third licence, and the terms accompanying 1t, 
have been awaited for so long that many intending 
participants are losing interest, and the trade in both 
complete sets and components is languishing for lack 
ol unterest and support, 


Coupled with this we have the avowed hostility of 
the theatrical magnates, whose grievance is largely 
imaginary. It is extremely unlikely that the popularity 
and growth of the Broadcasting movement will make 
six-pennyworth of difference to box-oflice receipts in 
the long run. It might just as well be argued that the 
cinemas have killed the legitimate stage. ‘The question 
of authors’ copyright can readily be settled, and, in 
short, there is no really tangible obstacle to the con- 
tinuance of broadcasting on the same popular scale 
with which it commenced. We have criticised the 
American movement, and referred in no very ingratiat- 
ing terms to the chaos which is alleged to exist in the 
States, but it would appear that we are laying our- 
selves open to far more scathing comment on the part 
of our friends across the pond by our mishandling of 
this once popular pastime. 


The Royal Society of Arts has made a practice of 
having papers reviewing progress in industrial lighting 
at intervals of a few years, and Mr. 
Gaster's address on this subject on 
May 16 contained ample proof of its 
importance. One of the chief objects 
o! the paper was to make the contents of the reports of 
the Departmental Committee on Lighting in Factories 
and Workshops more widely known, and towards the 
end of his paper Mr. Gaster paid a well-deserved com- 
pliment to the Home Office for the judicious way in 
which they have handled this somewhat complex 
problem of industrial lighting. 


Industrial 
Lighting. 


It was interesting to hear from the chairman, Sir 
Malcolm Delevingne (Assistant Under-Secretary of 
State, Home Office) that the recommendations of the 
committee will be embodied in the next edition of the 
Factory Act. Lighting will thus take its place with 
heating and ventilation as an acknowledged mecessity 
in the interests of health, safety and efficiency of work. 
I have no doubt that the adoption of these very 
moderate recommendations would be welcomed by 
employers and workers alike. 


I have to thank the B.E.A.M.A. for an advance 
plan of the Electrical and Allied Engineering Section 
of the great British Empire Exhibi- 
tion which is due to be held next 
year. It shows that. a decidedly 
healthy amount of space has already 
been bcoked and provisionally reserved, and the white, 
or unlet, spaces make a very poor show. 


Wembley, 
1924. 
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no doubt whatever that trade is now absolutely on 
ihe mend, and that fact should act as a direct incentive 
to enterprising manufacturers who have not booked 
space to do so at once before it is too late. I admit 
ihat the names already announced represent most of 
the big firms in our profession, but that it not enough. 
All must be there if they can get space. The exhibi- 
tion as a whole is bound to bring a welcome increase 
of trade to this country, and it is up to us to take 
the utmost possible advantage of what is, after all, 
a magnificent Empire advertisement, the effect of 


-which will be felt for long years afterwards. My worry 


is whether we shall be abie to do justice to the mar- 

vellous collection of exhibits which we shall have to 

describe. At any rate, all in his power will be done by 
' ELEKTRON. 


THE “CLYDE УЕ ЕН т PDPNODER- 
CONNECTOR AND ITS PROTECTIVE 
SYSTEM. 

One of the largest 33,000 volt cables at present 
installed in the British Isles is that on the Clyde Valley 
system, which is used as an interconnector between 
the Yoker and Clyde Mill power-stations, 

This cable was constructed by the Pirelli-General 
Cable Works, \Ltd.—one of the associated factories of 
the General Electric Co., Ltd.—Southampton. It is 
a three-core cable, each core being .2 sq. in. cross 
sectional area, round conductors, paper insulated, the 
three cores being laid up and made circular with im- 


. pregnated paper fillings, covered by further belt of 


impregnated paper, tead sheathed, compounded jute 
served, double steel tape armoured and compounded 
jute served overall. The cable is built for a working 
voltage of 33,соо, the centre point of the system being 
earthed, and is constructed in accordance with the 
following dimensions. 

Thickness of insulation, copper to copper, .512 in. 

Thickness of insulation, copper to lead, .354 in. 

‘Thickness of lead sheath, .15 in. 

Thickness of each steel tape, .06 in. 

Overall diameter, 3.55 in. 

Weight per mile, 38.5 tons. 

The cable was manufactured in lengths of 200/220 
yards, the total length of the line being 15$ miles. 

The tests taken in the works, on each length during 
the lead casedi stage, were as follows :— 

1.—Insulation resistance measured with доо volts 
D.C., after 24 hours” immersion in water. The average 
result obtained was 250 megohms per st/ml. 

2.—Inductive Capacity measured between one core 
and the other two and earth with 4oo volts D.C. The 
average result was .29 microfarads per st/ml. 

3.—Conductor resistance checked after 24 hours in 
water. 

4.—Each drum of cable pressure tested with 66,000 
volts for a quarter of an hour between cores, and 
40,000 volts for a quarter of an hour between cores 
and lead. 

5.—Bending test (made on a percentage of the 
drums). A three yards’ sample of cable, bent three 
times in each direction to a radius equal to ten times 
the diameter of the cable. No sample so tested broke 
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down at less than 120,000 volts between cores, or 
80,000 volts between cores and lead. 

6.—A dielectric loss test was made at voltages up 
to 5o per cent. above working pressure In all cases. 

When the cable had reached the finished stage fur- 
ther tests were taken as a check: insulation resistance, 
inductive capacity, copper resistance, pressure test and 
dielectric loss. 

In addition to the above tests, samples of the cable 
were subjected to special pressure tests as follows сат 

Sample No. 1.— This sample was tested by applying 
and gradually raising the pressure between two cores 
until the testing ends flashed over. The voltage at 
which this occurred was 192,000 volts between cores. 
A similar test was made, between cores and sheath, 
up to a voltage of 120,000. The cable was not broken 
down. 

Sample No. 2.—1t was then desired to find out what 
would happen to this cable if it were run at a con- 
siderably higher voltage for a long period of time, 
and to this end a length was takea and subjected to 
a three-phase voltage of roo,ooo volts between cores 
for a period of six hours. At the end of this time, 
although ihe cable had not broken down, tne test was 
stopped and the cable dissected so that the paper on 
the conductors and fillings could be examined. It 
was found that in some places the paper was very 
slightly carbonised, which, of course, was to be 
expected. 

Sample No. 3.—A further test was then decided on, 
and a sample of the cable was taken and subjected to 
a three-phase pressure of 60,000 volts between cores, 
which js close on double the normal! working pressure, 
this voltage being maintained for 24 hours continuously. 
At the end of this time the cable was again opened 
out, and it was found that absolutely no carbonising 
of paper, either in the insulation of the cores or in 
the fillings, had'taken place. 

The particular features to be observed from the test 
results are that the cable itself has an exceedingly 
high breakdown voltage, and, further, that it will stand 
for a considerable time very great increases of pres- 
sure; but such increases are unlikely to be obtained 1n 
practice. Я 

The G.E.C. Biased Differential Protective System, 
which we have described on other occasions, is used. 
The main feature is the use of a relay having a 
definite bias. The operation of the relay depends 
primarily upon an out-of-balance current being set up 
in the auxiliary relay circuit due to the obvious fact 
that more current flows into a feeder or other apparatus 
than flows out when a leak occurs. The current is 
produced in the relay circuit by means of current trans- 
formers at opposite ends of the feeder. The second- 
aries of these transformers are connected for circulat- 
ing current and in series with the relays by means of 
pilot wires. МА 

The novel part of the system is not sc much jn this 
general principle of operation, but in the bias of the 
relays, whereby consistent protection is given at all 
loads. Thus, if the bias is ro per cent., the relay will 
operate when the leak amounts to io per cent. of the 
current flowing in the main circuit, whether this is 
normal load or overload. This biasing principle may 
be applied in a number of ways. For example, the 
relay itself may be biased, or the biasing may be 
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secured by means of an ohmic resistance connected in 
the circuit, by varying the proportions of the current 
transformers at either end relatively to each other, or 
by other means. 

" Ancther advantage of the system is that the current 
is constantly circulating in the pilot wires, so that 
directly a break occurs in the pilot wire the relay 
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Fic. 1.—DIAGRAM OF CONNECTIONS OF G.E.C. 
SYSTEM OF PROTECTION (McCorr's PATENT). 
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operates, if there is not less than 20 per cent. load 
current on the cable. 

We are now ina position to study the application of 
the system to a single-phase feeder (see Fig. 1). 

This diagram of connections shows the G.E.C. 
standard method of protecting feeders on the McColl 
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system. Current transformers are located at each end 
of the feeder, and similar connections are made to the 
secondaries at either end. As will be seen, the leads 
from these windings branch, in each case one set going 
to the pilot wires and the other through a duplicate 
circuit, which is adjusted to have the same resistance 
as one of the pilot wires. Plunger relays are employed 
in which there is a pivoted beam, bearing a laminated 
plunger at either end. These plungers are surrounded 
by two coils: one, the restraining coil, is included in 
the pilot wire circuit; and the other, the operating’ coil, 
is included in the duplicate circuit. The relay is biased 
by having the fulerum situated not midway between the 
two plungers, but somewhat nearer the operating coil 
than the restraining coil, giving a greater leverage to 
the restraining coil. It will be noticed that the relay 
contacts are attached to the end of the beam bearing 
the operating coil. 

When the feeder is sound, the secondaries of the two 
transformers are circulating the same current, the two 
pilot wires and the two secondaries forming a closed 
circuit through which the current flows. That in 
transformer No. 1 is responsible for the task of passing 
the current down one half of the total system, that is, 
down one pilot wire. Now, this transformer has also 
an alternative path for its current, in the duplicate cir- 
cuit connected to it, which, as has been stated, is of 
the same resistance as the pilot wire. Thus, when the 
feeder insulation is in good order, equal conditions pre- 
vail in the two circuits, and therefore equal currents 
flow round the two coils of each relay. Under these 
circumstances, the relay does not make contact. 

But if a fault develops in the feeder between the two 
transformers, more current will flow through trans- 
former No. r (this being the power-station end of the 
feeder) than No. 2, and consequently its secondary will 
deliver a greater current than the other. There is thus 
an excess current that does not circulate through the 
distant transformer. 

Now there are two paths open to this additional cur- 
rent: one through its own duplicate circuit and one 
through the duplicate circuit at the other end, in series 
with the two lengths of pilot wire. It will be seen that 
the latter course has three times the resistance of the 
former, so that three-quarters of the extra current will 
pass through the operating coil of the nearer relay and 
a quarter through the restraining coil of this relay and 
the two coils of the distant relay. 


The result at the supply end is that 75 per cent. of the 
extra current affects the operating coil, and thus the 
relay tends to operate, but is restrained by the bias of 
ro per cent. which it has been given. If the total 
currents flowing through the two! coils were calculated, 
it would be seen that the effect of a ro per cent. leak 
is to send almost exactly 10 per cent. more current 
through the operating coil of the relay at the supply 
end of the feeder than through its restraining coil. The 
result of this 1o per cent. leak is, therefore, that the 
relay operates, completing the local circuit and tripping 
the circuit breaker. 

The above holds good whatever the load on the 
feeder, as the relay deals in percentages only and 
operates when the excess currentis ro per cent. greater 
than the local current, whatever the value of the latter ; 
thisis secured, as will be remembered, by the additional 
leverage given to the restraining plunger, Thus, the 
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load on the feeder can increase indefinitely without 
there being any risk of the relays tripping through a 
slight error in the balancing of the transformers, which, 
by the way, are of the ordinary standard series- 
connected type. It should also be mentioned that 
capacity current in the pilot wires produces no dis- 
turbing effect, as it flows through the restraining coils 
and actually increases the stability. In any case, the 
capacity current is small, since the current is a circulat- 
ing one, and the voltage, which is low, falls progres- 
sively along the length of the pilot wires. 

We will now consider the arrangement of apparatus 
applied to the Clyde Valley feeder. This inter-connector 
has an 18,000 k.v.a. 11,000/33,000 volt transformer 
bank at each end, as shown in the diagram of connec- 
tions (Fig. 2). Likewise a r,5oo k.v.a. bank of booster 
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transformers is placed at each end to compensate for 
drop in line and inductive drop in the main transformers 
at low-power factors. ‘The series transformers for the 
protective gear are connected in the rr,ooo-volt side at 
each end, and include within their protection the main 
transformer banks, booster banks and cable. The main 
transformer banks are 11,000 volt delta and 33,000 volt 
star, the neutral point of the 33,o00-volt side being 
earthed solid on one bank and through a spark gap on 
the other bank. А 
(To be continued.) 


THE POSTAGE STAMP. 
MAKE Іт Carry Its FULL LOAD 


With the new postal regulations in force whereby 
2 oz. of printed matter may be despatched for $d., and 
2 oz. may be enclosed in a sealed envelope to go at 
the minimum letter rate of 14d., it is up to electricity 
suppliers and contractors to make the utmost use of 
the concessions by increased postal publicity—a form 
of publicity of the utmost value. In this connection, it 
is not out of place to remind electricity suppliers and 
contractors that the British Electrical Development 
Association has a very large number of envelope fillers 
among its wide range of general and specialised pub- 
licity matter, which can be used with advantage to the 
industry as a whole, and the sender in particular, 
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“Current " Humour.—“Some of the things said over the 
wires," said the girl at the long-distance board, to the lineman 
making repairs, “are not fit for me to hear." * Aw, g-wan, 
replied the lineman; “you can't expect to work around elec- 
tricity and not get shocked." 
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IMAINTENANCE OF TELEPHONE CABLE.* 
Bv Mark T. CASTER, 
Plant Superintendent, Lincoln Telephone and 
Telegraph Co., Lincoln, Neb. 


Professor Alexander Graham Bell invented the tele- 
phone in 1876. He expressed the idea that cables of 
telephone wires could be laid underground or sus- 
pended overhead, communicating by branch wires with 
private dwellings, country houses, shops, manu- 
facturers, etc., uniting them through the main cable 
with a central office where the wire could be connected 
as desired, thus establishing direct communication 
between any two places in the city. 

During the development of the telephone industry the 
use of telephone cable has rapidly increased, until at 
present the amount invested in telephone cables repre- 
sents approximately one-fourth the investment in dis- 
tributing plant. Therefore, maintaining this part of the 
telephone plant warrants very careful attention and the 
application of the best means for reducing. the expense 
and the service interruptions which result from cable 
troubles. Р 

Cable trouble is like war, because in some ways it 
merits Sherman's definition of war, but more par- 
ticularly because prevention is better than cure. 

Because the conductors contained in the cable are 
generally insulated with paper, the insulating quality 
of which depends upon the absence of moisture, the 
importance of continuity of the sheath surrounding the 
cable is obvious. 

Lead was selected) for use. in covering telephone 
cables because of its flexibility and because of its price. 
Pure lead, however, reaaily crystallises when subjected 
to vibration or frequent bending, and is ductile to a 
high degree. It has been found that the addition of a 
small pereentage of tin or antimony produces an alloy 
Which resists tuese phenomena and insures a reasonable 
length of life of cable sheath and protection for the 
lines carried through the cables. 

As even the best obtainable cable sheath is susceptible 
to crystallisation and other damage due to vibration, 
bending and pressure, it is necessary that сае be 
properly supported so as to reduce vibration and 
bending to a minimum, and to exclude as far as possible 
any constant pressure upon the sheath in a concen- 
trated area. 

Approximately 9o per cent. of cable trouble can 
be foreseen and prevented. Visual inspections of ‘the 
entire cable system above ground and in manholes 
should be made at regular periods in order to detect 
bad conditions and apply remedies which will avoid 
trouble later оп. In general an inspection of cable in 
manholes, if made every two years, will be sufficient. 
Inspection of aerial cable should be made at least twice 
each year. 

There are certain locations and conditions where 
faults are most likely to develop. In manholes these 
points are where the cable enters the duct, and where 
cable supports should be in the manhole. The lack of 
proper supports will result in cracked sheath near the 
end of splices. 

In the inspection of aerial cable the inspector should 
со ой the cable along’ the entire length of each 

protected by moulding or pipe; examine 
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closely the sheath at the top of the riser pipe or at the 
end of the moulding; inspect carefully all cleats and 
supports; and examine the sheath at the point where 
the riser cable leaves the pole and joins the cable on 
the messenger, giving careful attention to the cable 
supports near the pole and the condition of the sheath 
under and between these supports. Also he should 
note carefully whether or not the cable is properly 
anchored and supported at corners and splices. 

The inspection of cable in spans can generally be 
made from the ground, but on riser poles it should be 
made by climbing the pole and examining the cable 
critically. The sheath should be examined closely at 
each pole; also at each end of all splices within reaching 
distance of the pole. The branch cable at terminals 
should receive very careful attention to determine 
whether or not it is properly secured to the main cable 
and the messenger at.the end of the splice. See that it 
is properly attached to the pole so as not to rest on 
crossarm braces or other pole hardware; also that it 
is not beino used by anyone climbing the pole. 

Cable should be inspected closely where it passes 
through trees or where there is a possibility of limbs 
rubbing or coming in contact with it during high 
winds. Cable and messenger should be placed below 
rather than above limbs so that if a contact cannot be 
avoided it will be between the messenger and the limb, 
rather than between the cable and the limb. Cable 
can frequently be shifted upon poles so as to avoid 
injury to trees. 

Underground cable sheaths should also be tested to 
determine whether or not electric current, of appreci- 
able quantity, is passing between the cable sheath and 
the earth or other object. The cable sheath is seriously 
affected by electrolytic action, which generally results 
when electric current of considerable volume flows from 
the cable sheath to the earth or other body through a 
poor contact, 

The cable sheath is also affected seriouslv by chemical 
action; therefore the presence of any of the acids or 
alkalis which affect lead should be avoided. Elec- 
trolysis can best be avoided by -establishing proper 
bonds between the cable sheath and ground or return 
conductors to power houses. 


LocariNG CABLE TROUBLE. 


When it is suspected that the insulation on the con- 
ductors in the cable has been damaged by mechanical 
injury or the entrance of moisture, the telephone 
receiver and dry battery are at once the most readily 
available and the best preliminary testing instruments. 

When electric current is continually passed through 
a receiver no noise is heard in the receiver, but when 
the current is varied or interrupted the change is 
readily detected by a click which is heard in the 
receiver. In cable testing, the presence or absence of 
this click, and also its magnitude, indicate to the 
experienced itestman the condition of any circuit under 
test. 

The following arrangement is best for use in magneto 
exchanges :— 

A wire should be connected from one pole of the 
receiver to ground and another piece of wire attached 
to the other pole of the receiver. This last wire can 
be used as a feeler for testing the conductors at the 
end of the cable and determining roughly the number 
of conductors in trouble. It will readily be noticed 
that, when a contact is first made and broken with a 
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good conductor, a click similar to that produced by 
connecting the receiver across the terminals of a con- 
denser is heard in the receiver. Subsequent contacts, 
however, with this same good conductor will not result 
in subsequent clicks being heard in ithe receiver. 

This is due to the fact that the static electricity 
stored in the conductor causes a click when it is dis- 
charged to ground, and unless a considerable amount of 
time elapses before successive contacts are made, no 
additional click will be heard. ‘However, if the insula- 
tion is impaired the conductor will not retain a static 
charge, hence no click will be heard when such a 
conductor is tested. By introducing the dry cell 
between the receiver and ground and touching the con- 
ductors with the test wire, a click will be produced in 
the receiver each time a conductor with impaired insula- 
tion 1s touched. 

In common battery exchanges the use of the 
exchange switchboard signal can generally be used in 
determining which lines are in trouble. The receiver 
is also convenient in detecting whether or not idle 
conductors in the cable are affected. 


To test cable in a common battery exchange, connect 
one terminal of the receiver to ground and, with a wire 
or clip attached to the other terminal, touch working 
pairs to find the battery side of a line. When battery 
is encountered, it will cause a sharp click in the 
receiver. If a light click is heard, the cable lug should 
be tapped two or three times to determine whether or 
not the click 1s caused by static discharge or battery 
current flow. 

After determining which conductors are affected, a 
study. of the cable distribution chart will sometimes 
reveal quickly what section of cable contains the fault. 
For example: If only conductors Nos. 21 to 35 test in 
trouble and there is a rs-inch branch which contains 
this count, the task is reduced to locating the fault in 
this section of cable. 


Tue WinELEss TEsT SET. 

The wireless test set consists of an apparatus called 
a “ fault finder," for producing an interrupted current; 
also of an exploring coil and a telephone receiver. The 
fault finder is made up of an induction coil, vibrator— 
sometimes also an interrupter—a battery consisting of 
from one to four dry cells, a two-point switch, and a 
set of binding posts. This apparatus is mounted in a 
compact wooden case. Diagrams of the wiring are 
usually shown on the lid of the case. 

The exploring coil is very simple and rugged in con- 
struction. A simple coil of insulated wire is wound on 
a soft iron core, and the ends of the coil are terminated 


so that the cord tips of a head receiver may be attached 
thereto. 


Tue USE or THE SET, 


The test set is designed for locating crosses, grounds, 
short circuits, split pairs and wet pairs in both under- 
ground and aerial cable systems. It cannot be used 
in locating qpens. It must not be used in locating 
faults in loaded cables as it is liable to magnetise the 
loading: coils. 

METHOD OF OPERATION, 

The vibrator of the apparatus for producing the tone 
or interrupted current, used in connection with the 
exploring coil, should be adjusted to operate at as low 
a frequency as is consistent with a uniform ‘tone. 

When the battery switch is closed, the vibrator will 
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operate continuously. The secondary of the induction 
coil is provided with two windings, “high” and 
“low.” In the Matthews’ set, terminals 4 and 5 are 
connected to the low wind. ү 

In locating grounds, wet spots, short circuits and 
crossed or split pairs, the low winding should be used 
whenever possible. The proper winding to use can be 
determined in the following manner :— 

Connect the conductor or conductors in trouble to 
either the high or low winding and then test for the 
tone with the exploring coil at some convenient point 
on the cable, noting the volume of tone in the receiver. 
After this has been done, connect the conductor or con- 
ductors in trouble to the other winding and note the 
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CABLE TROUBLES. 


volume of tone as in the first instance. The winding 
which gives the greater amount of tone in the receiver 
is the proper one to use in locating the fault in question. 

Drawings in Fig. r show the correct connection to 
use for the various faults encountered. 


LocariNG GROUNDS, 

For locating grounds the test set should be connected 
as shown in Fig, 1-A. "The exploring coil should be 
held on the under side of the cable in order to eliminate 
any effect from currents flowing in the messenger 
strand. However, in large cables, because the different 
layers of wires are placed spirally, the magnitude of 
the current induced in the exploring coil will vary at 
certain points along the ‘cable. 

Therefore, if the exploring coil is continually held on 
the lower side of large cables, there will be certain 
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peints located at regular intervals, not more than a few 
teet apart, where the tone is scarcely audible, and an 
equal number of points located midway between these 
where the tone will be comparatively louder. In such 
cases the exploring coil should be moved in a spiral 
manner around the cable sheath. This will avoid 
being misled by a vanishing tone when locating high 
resistance faults, or when the fault is a long distance 
from the point at which the interrupted current 15 
applied 

To save time and labour of riding every span while 
using the exploring coil, satisfactory results may be 
had by climbing poles at intervals along the cable 
route and making listening tests at these places until 
the trouble is located in a certain section or span. It 
is then necessary to complete the listening tests by 
riding that section or span in a cable car. 

When locating high resistance grounds, the tone 
reduced in volume will be heard beyond the location 
of the fault. The only way that troubles of this nature 
can be located is by noting the point at, which a notice- 
able decrease in the volume cf tone occurs. In these 
cases it is desirable, and often necessary, that the fault 
finder be connected to the defective conductor or con- 
ductors at the terminal, which will leave the shortest 
possible length of conductor beyond the probable 
location of the fault, in order to reduce the capacity 
effect of the conductor beyond the fault to a minimum. 

In case the exact location of the fault is not apparent 
from the condition of the sheath, it is necessary to 
connect the test set first to one end of the conductors 
and then to the other, thus checking one location 
against another before any opening is made in the 
sheatn. 

Cross-connecting boxes may be utilised as test points 
4t which to connect the fault finder in order to shorten 
the distance between it and the fault. ^ The cross- 
connecting jumpers of the conductors under test should 
be opened to reduce the capacity effect resulting from 
the conductors in the good section of cable. 

This is especially desirable in cases where the 
moisture trouble is light, and is located in the section 
of cable between the cross-connecting box and the 
office. In starting the fault finder should be attached 
to the conductors at the office end. 


‘To be continued.) 
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[Books noticed in this column will be sent from ELEC 
TRICITY Office to any part of the world, for the published 
price, plus ten per cent. for postage (minimum 2d.) and 
orders will be appreciated. ] 

INDUSTRIAL APPLICATION or X-Rays. Ву P. Н. S. 
Kempton. 112 Pp., 35 figs., 7 tables. (Pitman, 
2s. 6d.).—Developments in the production and use of 
X-rays since their discovery by Róntgen in 1895 have 
been rapid—at first, more particularly in the medical 
field, but lately, in addition, in the field of “Radio- 
materiology,” or the examination of materials by means 
of X-rays. The late war undoubtedly led to tremendous 
strides being made, so that now, in a large number of 
instances, it is by far the most satisfactory means, and 
m many cases the only means, of detecting flaws in 
metallic products, the uniformity of welded, brazed, 
soldered or other joins, the presence of foreign particles, 
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etc., in electrical insulating material, etc. The method 
can be applied to finished composite parts, machines 
and structures, and can also be used to determine the 
No better 
irtroduction to this important question could be wished 
for than that givea in this excellent "Primer," which, 
besides explaining the uses to which X-rays can be 
put industrially, gives full details of the different types 
of rays, and of the developments of the apparatus 
necessary for different tests, their limitations and the 
necessary precautions to adopt. As is usual in books 
of this series, there is a concise bibiiography included. 


INTERNAL CoMBUsTION Encines. By O'Kil, cr. 
8vo, 126 pp., 27 illus. (Pitman, 3s.)— his is yet 
another of the “ Common Commodities and Indus- 
tries " series, which Messrs. Pitman have been issu- 
ing for some time past, and it forms an exceedingly 
interesting description, explaining how the ever-in- 
creasing demand for the economical production of 
power and the steady rise in the cost of coal and oil, 
have caused a correspondingly rapid growth in the 
applications of the internal combustion engine, owing 
primarily to its greater fuel economy. It deals in an 
historical sense with the development of the old- 
fashioned gas engine of the early days to the present 
wonderfully efficient types, as well as giving details 
of the speed control and ignition systems. There is also 
an excellent chapter on large gas engines, after which 
the author goes on to the crude oil, petrol and benzol, 
followed by a very practical explanation of the principle 
of the petrol engine. He describes aero engines, farm 
and traction engines, road transport, and then the 
well-known Diesel and semi-Diesel engines, turbines 
and auxiliary machinery. Altogether a very interesting 
book. 


EXPERIMENTAL ELECTRICAL ENGINEERING AND MANUAL 


FOR ELECTRICAL TESTING. Ву V. Karapetoff. Third 
Edition. Vol. 1, 8vo, 795 pp., 391 figs. (Chapman 


and Hall, 30s. net.)— This book, though American in 
origin, is written and arranged by a scientist who 15 
in a sense international, and as a natural consequence 
the previous editions have already met with a ready 
sale in Great Britain, since its first appearance in 
1909 in one volume. The second edition, in two 
volumes, was published in тот, and electrical science 
has made such marvellous progress during the last 
twelve years that one is not surprised at the growth 
in size of this third edition, which has been 
thorcughly revised throughout. In its preparation 
the author has had the cordial co-operation and criticism 
of over one hundred teachers of electrical science, and 
it may, therefore, be taken without hesitation as re- 
presenting electricity as it is actually taught in the 
American electrical colleges and laboratories. Other 
chapters have been revised by prominent manufacturers 
of various types of plant; indeed, one of the best 
points in the book is the independence of the majority 
of the chapters, which can in many cases be studied and 
mastered apart from each other, although forming 
part of a well-combined whole. It acts, therefore, as 
a most serviceable work of reference, and we are cer- 
tain that it will be welcomed by a large circle of 
readers in this country. to whom we can recommend 
it most cordially. 
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Various Items. 


Cape Town.—The Corporation invite tenders 
motors. Specification, etc., at the offices of the 
(Room 52), 35, Old Queen Street, London, S.W. 1. 


Department of Overseas Trade.—Some additional members 
have been appointed to the Advisory Committee of this im- 
portant Government Department. Among these we notice the 
names of Mr. W. L. Hichens, who is the deputy chairman of 
the English Electric Co., Ltd., end Sir Wm. Pearce, who is 
a director of Messrs. Spencer, Chapman and Messel Co., Lid., 
the well-known makers of accumulator acid 


Finance —The directors of the Charing Cross, West End and 
City E.S. Co., Ltd., are issuing 16,000 ordinary shares of £5 
each, forming part of the unissued ordinary capital oi the 
company, at the price of £7 тоз. per share. They will be 
offered to the holders of the ordinary shares of the company as 
registered in the books on June 2, 1923, the holder of each 
complete five shares being offered one new ordinary share. 


E.C.A. and ED.A—The Electrical Contractors Association 
has now decided to make a joint subscription on behalf of the 
whole of its members to the funds of the British Electrical 
Development Association. This valuable addition to E.D.A. 
support will undoubtedly secure wider activity in the provinces, 
assist the Association in building up district sub-committees, 
and greatly increase the interest of all contractors in the work 
of their representatives on the E.D.A. Council and Committees. 


IE.E. Summer Meeting. —A charming booklet has been pre- 
pared by the Manchester and Liverpool local centres for dis- 
tribution among the members of the Institution who are taking 
part in the summer meeting which is to be held this month. It 
contains brief historical notes in regarl to Manchester and 
Liverpool, as well as descriptions of the places of interest in 
the immediate neighbourhood of both cities and of the factories, 
etc., which are to be visited during the course of the meeting. 
In addition, there are eight excellent illustrations, which add 
to the value of the book as a guide to those who are fortunate 
enough to be able to spare the time to join in what is certain 
to be a very happy gathering. 

To Telephone Engineers.—Speaking of the first volume of Mr. 
William Aitken's book on Automatic Telephone Systems (Benn 
Bros., 1921, 25s. net), the Post Office Engineers’ Journal con- 
gratulated the writer on “the production of the first English 
book dealing with this important subject in anything like a 
comprehensive manner," and added t the publication of the 
second volume would be awaited with interest. This second 
volume, which is now announced for publication by Messrs. 
Ernest Benn within a few weeks, deals with auxiliary services 
to private and branch exchanges. In its general plan it will 
follow the lines of the first volume, which is, we believe, 
already accepted as the standard work on its subject. The 
price will be approximately 25s. net. 


Water Meters.—For some time past engineers 
believers in proper costing methods have been doing their best 
to increase the taking of records so as to keep a check on the 
efficiency of various operations, and for this it is essential that 
modern precision instruments should be used. It is, however, 
frequently stated that such precision instruments are too delicate 
and break down too frequently. This complaint most certainly 
cannot be made against a Kennedy water meter, which was 
supplied by Messrs. Glenfield and Kennedy, of Kilmarnock, to 
the blast-furnace department of Messrs. Dorman, Long and Co. 
in 1857. At the present moment it requires only average repair 
to put it in working order, and it has therefore actually been 
in operation over sixty-five years. This must surely constitute 
a record? 


Railway Signalling.—Readers who are interested in the very 
important developments which are constantly taking place in 
this branch of electrical engineering, or who have friends likely 
to be so interested, should study the very well-written and 
up-to-date chapter on the use, care and maintenance of elec- 
trical railway signalling and communication apparatus which 
appears in the 1923 edition of the Practical Electrician's Pocket 
Book. It was specially written for the book by Mr. M. G. 
Tweedie, the Hon. Sec. of the Inst. of Ry. Signal Engineers, 
and represents the very latest practice. A copy of the book 


for electric 
D.O.T 


ought to be in every signal cabin in the kingdom. The price is 
only 3s. net from any railway bookstall, and in addition to the 
chapter referred to above it contains a vast amount of useful 
electrical information and data on such subjects as telephones, 
wireless 


bells, batteries, receiving, measuring instruments, 


testing, etc., etc. 
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China.—In order to provide current for power as well as 
lighting, the Wu Hsing City Electric Co. has increased its 
capital by $70,000. The China Electric Co. is installing a 
wireless telephone system between Pekin and ‘Tientsin. ‘The 
Jehol Telephone Co. has been registered. 

Holland.—A report of the Economic and Industrial Conditions 
of the Netherlands to February, 1923, has just been issued by 
the Department of Overseas Trade, and may be obtained from 
H.M. Stationery Office, price 2s. 2d. net, post free, or from 
ELECTRICITY office. It will be of direct interest to all who are 
doing their best io sell British electrical goods in Holland or 
who are in export trade competition with the manufacturers in 
that country. 

France.—lrom the Dept. of Overseas Trade we have received 
à copy of the Report on the Economic Conditions in France to 
March, 1923, the price of which is 3s. 9d. post free from H.M. 
Stationery Office or from ELECTRICITY Office. It is a com- 
prehensive pamphlet of 130 pp., and should, of course, prove 
of direct interest to all electrical manufacturers who are anxious 
to increase their trade with our great ally. Pages 62 to 64 
contain lengthy cetails of the proposed introduction of elec- 
tricity as the motive power on several of the French main 
lines, and on other pages there are sections dealing with 
manufactures generally. 

To Power Users.—Mr. Н. H. Broughton's great work on T'he 
Electrical Handiing of Materials (Ernest Benn, Ltd.), has been 
described in Engineering as “the most successful attempt that 
has yet been made to deal exhaustively with the many problems 
connected with electrical handling.” To the first three volumes 
dealing with electrical equipment, structural steel work and 
mechanical equipment, and electric cranes, 15 now added the 
last and final volume of the series, which deals with the 
handling and storing of bulk materials. The price of this 
volume, which is uniform in size with the third volume, is 50s. 
net. The same firm will shortly publish The Poulsen Arc 
Generator, by C. Е. Elwell, M.I.E.E., etc., the first book yet 
produced on the subject. The object of the author, who is, 
perhaps, more responsible for its practical development than any 
other one engineer, is to give a complete idea of how the 
Poulsen arc generator works, as well as to record the many 
forms which different designing engineers have given to it. 


Trade Notes, 


The Simplex Electric Co., of 54, Sandy Park Road, Brisling- 
ton, Bristol, are placing on the market a novel and at the same 
time eminently practical line, which they call the * Andy" fuse- 
wire wallets. They are miniature affairs, size 13 in. by 1} in., and 
are made up with a supply of z- and 1o-amp. tinned copper 
fuse wire, being the average size used in general service, with 
a card of information and fuse-wire tables, the blank spaces 
on which can be filled in with appropriate wording. The name 
and address of the electrician, dealer or other—not exceeding 
ten words—can be gold-blocked on the back of each case. In. 
view of the fact that the replacement of a fuse 1s fast becoming 
the work of the layman in whose house current is installed, 
there should be quite a demand ‘or these wallets, and all con- 
tractors and deaiers in electrical supplies, as well as iron- 
mongers and stores who sell electzic lamps, should be able to 
dispose of them in quantities. 
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THE ELECTRICAL RESISTANCE OF TRAMWAY 
Seow: 


Since the tramway track is, in most cases, used as 
the negative, or return path to the generating station, 
the resistance and composition of the steel forming it 
will have a bearing on the current values and the 
corrosion to which it may be subjected by the electrolytic 
action of the current. 

Both chemical composition and hardness change 
the electrical resistance of the material, the greater 
the impurity and the harder the steel so the resistance 
increases. The following composition is allowed to 
be the best for tramway rails, viz. :—- 

lron 99.43; Silicon .04; Sulphur .05; Phosphorous 
.05; Manganese .3; Carbon .13. 

The specific resistance of steel of this analysis is 
about equal to eight times that of copper, while it is 
interesting. tonote that chemically pure iron—a substance 
unknown in commerce—is only four-and-a-half times. 
Ordinary steel plate is about ten times, and it will 
thus be seen that the materials and their amounts 
exercise a marked effect on electrical resistance. The 
element which raises it most is manganese, and no steel 
should be employed where the percentage of manganese 
is greater than the above. 

Although the resistance is increased by hardness, 
and on that account hardness should be avoided, yet 
physical considerations demand that the rails shall 
have good wearing qualities, so that we have to steer 
a mid-path in the selection of our steel. 

The following three empirical formule connect 
together the resistance and weight of steel, viz. :— 

R (ohms) = .0025 


W 
R (ohms) — E 
R (ohms) — Aj 


W in each case being the weight of the rail in pounds 
per yard, and the several R values being the resistance 
of 1 yard, 1,000 feet, and 1 mile of the steel respectively. 


Having regard to the fact that there are two rails 
carrying the return current, the above numbers will be 


halved, this follows from our knowledge on joint re- 
sistance. 


Resistance of joints. —With cast-welded and electrically 
welded rail joints marked differences occur when com- 
paring their resistance with the samé length of steel 
rail. It is found that in the former case the resistance 
increases, while in the latter it is actually less than 
the same length of steel. Thermit-welded joints, on the 
other hand, follow the same law as with cast-welded 
joints. The following values illustrate this, viz. :— 


The n 


Cast Welded. Welded | Ele ctr ic ally Welded. 


з’ of Rail containing | 3’ of Rail containing | 3’ of Rail ontaining 
Joint Joint Joint 
.0000275 ohm. .0000377 ohm, .0000311 ohm. 
3' of Solid Rail|3' of Solid Rail|3' of Solid Rail 
200002520 ohm. -0000316 ohm. торото О ohm. 


Rail Bonds.—These are connections carrying current 
from rail to rail, these ensure good electrical contact 
as copper is used in the construction of these bonds. 
Should the bonding be poor, power (C?R) will be lost 
there, a poor bond giving, comparatively, a high value 
for R. On no account should there be a drop of more 
than 7 volts in the rails, as the motors will thus get less 
voltage, and this in turn will reduce the speed. 

Electrolysis.—This is a subject to which much attention 
has of late been given; it is closely related to poor 
bonding, some of the return current leaking to earth, 
and in its passage bringing about a chemical effect 
on moist materials in the neighbourhood of the track, 
more especially where there are lead-covered cables or 
lead pipescarrying water. 

Electrolysis manifests itself by decomposing salts 
in the damp earth, and by the metals near becoming 
pitted, gradually being eaten away. This is especially 
the case with lead and tin, itis said that 75 lb. and 42 
Ib. respectively can be eaten away per year by a 
current of one ampere maintained for that time. 

Leaky tramway currents certainly contribute to this 
“ pitting " of metals near the track, especially where 
the return circuit is poor. Suppose there is a metal 
pipe near by with, say, a poor bond; some of the 
current will leave the rail, pass through the earth and 
enter the pipe, the path will then be—further end of 
pipe—earth—rail, and back to the generating station, 
Electrolysis will occur at two places: (r) where the 
current leaves the rail, (2) where the current leaves the 
pipe. 

Prevention of electrolysis.—Leaky currents are now 
so much reduced that their amount is almost negligible, 
and therefore their chemical effect is lessened. As 
already mentioned, it is recommended that the voltage 
drop in the rail shall not exceed 7, and the voltage 
between metal pipe and rail 41, and lastly, the Boara 
of Trade specify that the current returning via earth 
shall not exceed 2 amperes per mile. 


More Motor Ship Orders.—There appears to be little doubt 


that since the beginning of the year more orders have been 
placed for motor ships than for steamers. Acoording to 
The Motor Shit, 


a commencement was made last month upon 
13 new oil-engined craft, 


totalling 96,500 tons deadweight, 
of these eight are being 


built in British yards. 


and 
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THE CLYDE МАТЕ ЕНГ. INTERS that either the normal resistance may be inserted or the 


CONNECTOR AIND ITS PROTECTIVE 
SYSTEM; 
(Concluded from: page 292.) 

The relays are of the beam type, with main and 
restraining coils. A relay with cover removed is seen 
in Fig. 3, while in Fig. 4 it is shown in position on a 
pedestal on the switchboard gallery. The beam and 
coils are securely built up on the laminated iron circuit 
which forms the basis of the apparatus. The beam is 
of aluminium, with substantial pivots capable of with- 
standing the heavy forees likely to be set up when a 
short circuit occurs. 


The coils are wound upon bobbins of solid black 
bakelite. Their flanges are shaped for fitting into place 


on the laminated framework with a minimum of fixing. 
A particular feature is the entire avoidance of eddy 
current losses, which often occasion trouble in metallic 
bobbins. 


Fic. 3.—BEAM RELAY GEAR WITH CASE OPEN. 


Moulded insulation is also used for the terminal 
blocks on the left-hand side of the cases, also for the 
trip contact supports on the right. ‘These latter are 
usually designed to take carbon contacts, this material 
being the only one available definitely free from 
sulphurous corrosion which produces an insulating film 
on metals. Silveroid, which is the most satisfactory 
metal from this point of view, is used for low ‘tripping 
voltages. 

From the illustration at Fig. 3 it will be seen that the 
fulcrum pins have been displaced from the middle of the 
beam away from the restraining coil. This displace- 
ment is sufficient to give the latter a 5 per cent. bias 
over the operating coil; further regulation of the bias 
may be obtained by the duplicate resistances to be 
described. 

The requisite number of duplicate resistances at one 
end of the feeder (e.g., three for a three-phase circuit) 
are contained in a box similar to that used for an 
ordinary motor starter resistance (see Fig. s). On the 
top, which is of slate, are fixed three links so arranged 


resistance may be regulated to increase the bias of the 
relays by allowing a greater percentage of the trans 
f rmer current to be diverted through the restraining 
coil. 


Fic. 4.—Bram RELAY MOUNTED ON STAND ON SWITCH- 


BOARD GALLERY AT CLYDE VALLEY POWER-HOUSE 


(CLYDE Мил). 


Fic. 5.—Durp.icate Resistance Box. 

It has been considered better to employ screw-up 
links for the faceplate in preference to sliding contacts. 
The former are more reliable electrically, and less likely 
to be interfered with, 
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The instrument transformers are made at the G.E.C. 
associated Chamberlain and Hookham Works and are 
specially designed tor large power circuits. They are 
of the tube type and are styled Type “Т (Fig. б). 
There have been many breakdowns in the past due to 
the fact that sufficient attention has not been paid to 
installing instrument transformers of verv robust con- 
struction on such circuits. The primary consists of a 
few turns of copper strip passing through bakelite 
tubes. The tubes are of sufficient length to withstand 
a flash-over voltage greater than five times the normal 
working voltage, and are thus capable of dealing: with 


FIG. 6.—TusBEÉ ~ 


surges and other transient phenomena. Further, they 
are mechanically very strong, non-hygroscopic and have 
a high factor of satety. To resist the forces tending to 
disrupt the primary winding under short circuit condi- 
tions, the two long sides of the rectangular coil are 
supported by four large steel bolts, the tubes being 
maintained in their correct position by spacing pieces. 
The secondary consists of a former wound coil 
impregated with insulating varnish, after having all 
moisture removed in a vacuum chamber. This process 


EE 
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FIG. 7.—TUBE ТҮРЕ TRANSFORMER SHOWN IN POSITION. 
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results in all the interstices of the coil being filled with 
varnish, and freedom from breakdown is assured. 

The core is built up of non-ageing silicon steel 
stampings, and the joints are imbricated in order to 
reduce their magnetic reluctance. After assembly, the 
core is clamped between two substantial brackets pro- 
vided with feet for bolting the transformer on to its 
support, е transformers are shown in position in 
Eig. 7. 
The laying of the cable gave rise to several problems, 
especially along the banks of the River Clyde. Two 
lengths of cable were made specially to cross the river, 
being double wire armoured instead of steel taped. 

The type of joint decided on was of plain and simple 
construction, in which the three cores of the cable arc 
divided out and jointed in a horizontal plane. After 
the joints were made a lead box was put round them, 
compound poured in, and a containing cast iron box 
placed in position outside. 


Ld 


MR. MARRYAT IN IRELAND. 


Mr. Н. Marryat, the president of the E.C.A., has 
Just returned from visiting the contractors in Ireland, 
where he was enthusiastically welcomed both in Belfast 
and Dublin. In Belfast particularly he found the 
contractors to be well together and on the best of terms 
with each other and with Mr. Johnstone Wright, the 
city electrical engineer, and the local supply houses. 
The work carried out is of a high class, and generally 
he is cf opinion that Belfast can teach many of the 
English branches of. his association a good deal. In 
that city a lunch. was arranged, at which Mr. John- 
stone Wright and he were honoured guests. The 
majority of the contractors were present, and it was 
evident from the speeches which were made that the 
utmost good will existed between all parties. 

At Dublin. the contractors have formed their own 
local association, only a few members of which belong 
to the E.C.A. This position has arisen owing, to 
some extent, to the local workmen's organisation 
having broken away from the E.T.U. It is expected, 
however, that some arrangement will be. made to 
enable the Dublin contractors to join or affiliate with 


the E.C.A. 


BOOK PRINTING. 

The present high cost of printing which is acting 
as such a heavy handicap, more particularly to technical 
education, is fortunately having a stimulating effect 
on the minds of inventors, who think that they see 
therein an excellent opportunity of designing some 
printing process which will avoid the type-setting 
entirely and thus eliminate the most costly portion 
of the work. This is simply the inexorable working 
of natural laws which employers’ rings or trade union 
rules cannot overcome, and it is to be hoped that the 
new process, of which we have just received details, 
will be developed efficiently and rapidly. Unfortunately 
it is German, but it is being exploited by one of the 
largest printing firms in Berlin, with over 1,300 em- 
ployees, and it is almost certain that a process such 
as this will be taken up by some go-ahead English 
printer, who will probably reap a big harvest as a 
reward of his enterprise. The actual specimens of 
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work which have been submitted to us include an 
illustrated engineering catalogue page, music, and a 


technical book page, full of algebraical workings, and 
they are really wonderfully clear. Language is, ol 
course, no difficulty. The firm in question is prepared 
to carry it out in every language of the world, and 
for that matter we expect the people who might intro- 
duce the process into this coufitry would undertake to 
do the same. It must be remembered that this 1s not 
a question of English wages comparing with German 
It is an invention which will cut the cost of 


wages. : 
is what we have to consider. 


composition, and that 


n———— el 


DEVELOPMENTS IN ILLUMINATING 
ENGINEERING. 


The report of the Council presented at the annual 
meeting of the Illuminating Engineering Society on 
May 24 showed how many are the directions in which 
the study of applications of light is extending. During 
the past session such varied subjects as Training in 
Illuminating Engineering, the Lighting of Streets and 
Printing Works, the Predetermination of Daylight 
Illumination, and the Projection of Light have been 
discussed. At this meeting entirely new ground was 
broken by the fascinating paper by Dr. J. F. Crowley 
dealing with the use of intermittent light in industry. 

The strobscopic effects produced when moving objects 
are illuminated by intermittent light are familiar and 
have been made good use of in various devices applied 
to alternating current machinery. But Dr. Crowley 
showed that the idea is now having new and striking 
applications in the textile industry and elsewhere. It 
is common knowledge that when high speed machinery 
is illuminated by light fluctuating in synchronism with 
the speed of the machine, the latter may appear to be 
stationary ; or, if the speed of the light is slightly 
above or below synchronism, the parts may appear to 
be moving very slowly backward or forward. 


In the oscilloscope, an apparatus utilising a neon 
lamp fed by alternating current, this phenomenon is 
applied to the study of motions of machines which 
would be quite indistinguiShable by steady light. 
When the complex machinery used for textile and other 
industrial operations goes wrong the remedying of ithe 
defect is often extremely tedious. Sometimes the only 
proof of the defect is the spoiling of the work, and trial 
adjustments must be made until the motion is corrected. 
An experimenter in these circumstances is working in 
the dark. But in synchronously intermittent light he 
has a new and valuable weapon. The motion can be 
apparently slowed down until the working of pants of 
the machine is revealed to the eye, and the operator can 
actually see the defect occur. The apparatus. is 
relatively simple, and it was stated that ‘п many fac- 
tories twenty or more were often used. 


Another item on the programme was a demonstration 
of the use of the Hilger-Nutting spectro-photometer by 
Mr. P. R. Ord. It was shown how by this apparatus 
the distribution of luminosity throughout the spectrum 
of natural daylight, artificial daylight and other 
illuminants can be compared and studied, and Mr. Ord 
presented a series of curves illustrating the degree of 
approximation to average daylight than can now be 
obtained by artificial means. 
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AN ATTRACTIVE PORTABLE BROADCASTING 
DEMONSTRATION VAN. 


There is no more effective method of publicity for 
wireless broadcasting receivers than actual demonstra- 
tions with the sets, and wireless dealers throughout the 
country, keenly alive to the fact, are arranging suit- 
able demonstrations whenever an opportunity offers. 

Unfortunately, in many more remote and scattered 


‘regions it is difficult to obtain suitable premises lor 


these demonstrations, but Messrs. Wireless Service, 
Ltd. (in association with Electrical Installations, Ltd.), 
have equipped the very novel wireless demonstration 


[ЖТР 
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| LARGE STOCKS of all ELECTRICAL SUPPLIES. 


van shown in the illustration. The van consists of a 
touring motor-car, the body of which has been camou- 


flaged to look like a small country cottage. A short 
but efficient aerial is erected on the roof, and the 
interior is equipped with a “* Gecophone ” two-valve 


receiving set and full equipment of loud speaker, etc. 

Some successful business tours in the country dis- 
tricts within roo miles of London have been made, and 
the demonstration van has visited several market towns 
and given concerts in the market-place. 

The illustration shows a concert in progress at 
Guildford Market, the pitch chosen being in front of the 
permanent stand of Electrical Installations, Ltd. 


me аи i o aa 
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Annual Summer Visit.—Through the good offices of the 
President, the British Thomson-Houston Co., Ltd., have 
extended an invitation to members of the Birmingham and 
District Electric Club to visit their Rugby works on Wednes- 
day, June 20, by train leaving New Street Station at 12.30, 
and the B.T.-H. Cor are kindly providing lunch for the party 
on arrival at the works. 

The British Engineers’ Assocn.—The eleventh annual 


general meeting of this association was held at the Hotel 
Victoria, London, on the 315+ ult, when Mr. E. W. Petter 


was unanimously elected president of the association, in 
succession to Mr. Nevile G. Gwynne, C.B.E., who had 
occupied that position for the past two years. Mr. H. J. 


Ward, of Messrs. J. and E. Hall, Dartford, was elected chair- 
man of the Executive Committee in the place of Mr, Petter. 
Notwithstanding the effects of the long continued industrial 
depression, from which the engineering industry has suffered 
so severely, the Counci] were able to present a satisfactory 
report on the work of the association during the past year, 
together with accounts disclosing a sound financial position, 
while -a spirit of optimism prevailed in regard to the future 
of the association and its yalue to the engineering industry. 
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| - the departure of the'pip 


HERE is no halting in the march of 

OSRAM progress. [mprovements, born 

of continual research, experiment and trial are 
constantly being applied. 


Another new departure is now announced 


—the departure of the pip from the 100 watt 
OSRAM Gasfilled Lamp. Henceforth all 


Lamps of this size will be pipless. 


The necessary new machinery—installed at creat 
cost for this change over—will in due time be applied 


to the production of all other sizes of OSRAM Gasfilled 


Lamps. 


Resellers and Users everywhere will welcoxe this 
innovation, since the absence of the projecting pip means 
easier handling, and less risk of breakage, while the 
general appearance of the lamp is greatly improved. 


NOTE.— We reserve the right to supply “‘pipred’’ 100 watt 
Lamps until the present limited stock is exhausted, atter 
which the pipless variety will be exclusively supplied. 


G.E.C. 
GASFILLED LAMPS 


Advertisement of the General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 
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VIR. Wires — 
installed in Jubilee Ye 


andas effteient f. 
as ever 


36YEARS AGO the first'wiring installation in the town of Bedford was put in by 
à Messrs. H. Bacchus Ltd., with Henley Wires, on their own premises, lt was run 


in wood casing, and the current was supplied from their own plant. 


ENLE 


lo-da 


=, 


was used when they changed over to the Corporation supply, and it is as good to.day 
Truly, time tests all things. 


The same qualities that made it possible for the Henley Cable of 36 years 
ago to be giving good service this year, are found in the modern products 
—plus all that the intervening years of research and experience have. added 
in reliability and enduring electrical efficiency. 
electrical transmission that, once installed, you can forget —use 


ENLE. 


The information contained above offers confirmation that this trade mark is 


У 
ay, your protection and guarantee of trouble -free wiring and cable service. 
дн " 


/ М.Т. BENLEY'S TELEGRAPH 22% 
Blomfie'd Street, ( (226 


as whea it was first installed. 
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The same wiring 


To be sure of having 


WIRES & 
CABLES 


\ WORKS COMPANY LIMITED. 
|| London, E.C.2. 
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TRADE man 


Patent applied for and design registered. 
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the use of 
extra tools 
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great SÍRENCTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS. 
so yards long by 18 in., 20 in., 24 in., зо in., 36 in., 40 in., 42 in,, & 43 in, wide. 


“WELLINGTON ” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE. 


MOTORS, А.С. & D.C. 
DYNAMOS. 
MOTOR GENERATORS. 


HIG 


ELECTRIC 


Head Office eens & Works — 


BIRMINGHAM 
(CENTRAL 1648 BCH. EX.) 


SAND PITS, 
“HIGBRO," B'HAM. 


Branchs :— 
265, STRAND, LONDON, W.C.2. d 


(CITY 5956.) 
3, YORK STREET, MANCHESTER 
(CITY 3713.) 


84, ALBION STREET, LEEDS 
(22762.) 


JUNE 8, 1923 


e — 


TO OUR READERS. 


ELECTRICITY is published every Friday, aud, if ordered, із on sale at the 
principari Railway station Bookstalls and Newsagents on that day. 10 basa 
very iarge sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing otlice not later than first post "Tuesday morning, 
in order to be in time ror the issue o1 the following Friday. 115 is important, 
Rate quoted onapplication. Subscription: 13s.a year, by. 6d, halt year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sutlicient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36 
39, Maiden Lane, London, W.C.2. "Telephone No. 2460 Gerrard. 


Current Topies. 


The modern tendency is for various industrial under- 
takings to range themselves into several large groups 
or combines, often with works and 
Industrial branches spread about in various 
Grouping parts of the country, the tundamen- 
and Competiuon. tal idea being that such combination 
of interests tends to strengthen the 
positicn of the particular industry represented, and 
that administrative economies can be erected by thus 
putting all the eggs as it were in one basket. The 
general principle of grouping is all right provided it is 
legitimately) confined to one industry, or particular 
branch of the industry, but, unfortunately for the elec- 
trical section, most ct the existing groups cover a very 
wide field of manufactures, and annough each unit of 
the group has, perhaps, a principal product, be it cable, 
heavy electrical plant, lamps, or accessories, they each 
run a series of side lines quite apart from the lunda- 
mental product, and in the manulacture of which they 
also enter into competition oae with another. 


Now fair and open competition, on equal terms, 15 
good for everybody concerned, inasmuch as it stimu- 
lates progress and development in designs, the cheap- 
cning of manufacturing costs, selling expenses, and the 
climination of undesirable products. The form of com- 
petition above outlined, however, cannot be classified 
as on fair and equitable terms; it usually degenerates 
into a matter of prestige, and the pitting of one con- 
cern's financial resources against those of its rival. 
Take an imaginary case to point my moral: a small 


_ firm whose original industry and principal product is 


electricity meters is absorbed by one of the big groups. 
Belonging to another rival group is a factory wherein 
competitive meters are produced as a small side line to 


the main product which may be anything, perhaps 
switches and switchgear. Financially the second 


group is mightier than the first, and the fiat goes forth 
that there is to be keen competition to cust the original 
meter manufacturer and capture his market. 


In the natural order of things, assuming that both 
main concerns are efficiently managed, the legitimate 
meter interests would hold their own. They are speci- 
alists in the trade, have been established for perhaps 
a quarter of a century or more, are abreast of the times 
in meter design and manufacture, and indulge in a 
reasonable amount of advertising. But the powers 
have spoken, the market is to be secured at all costs, 
and a ruinous and ridiculous price-cutting campaign, 
supported by costly and specious advertising, is con- 
ducted by the wealthier group until, eventually, the 
original meter factory succumbs’ and the new produc- 
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stroke of the financial mind. Having thus falsely 
established ats claims, the newcomer is floated as a new 
and immensely profitable venture on its own, and the 
founders pocket their ill-gotten gains, what time the 
old-established and legitimate meter manufacturer 
seeks fresh woods and pastures new whilst his erst- 
while employees draw their weekly doles 


In the above example, which is of course a purely 
supposititious case, but nevertheless has its several 
parallels in actual tact to-day, І have endeavoured to 
throw) some light on one ol the greatest evils of the 
modern industrial grouping system as applied to the 
various branches or the electrical trade. 1t 15 impos- 
sible in these large industrial groups, with their many 
ramifications, to arrive at the true cost ol production 
of a comparatively insignificant side line. The general 
overheads are too complicated and the organisation too 
unwieldy to permit even approximate costing of any 
save the main product. As a consequence most oi 
these groups would be hard put to it to calculate the 
true cost of some of their more insignificant products, 
and competition in those products is conducted more or 
less on the ‘‘ swings and roundabouts ° principle, the 
interested branch being subsidised at the expense of the 
more remunerative main product. Such insensate 
competition is neither good for the industry affected nor 
for the individuals engaged in it. They are mere 
pawns in the financier's game. 


ve 


The Daily Mail has once more struck the right nail 
on the head in promoting criticism of our present 


system of controlling that vast 
Too Many national business, the Post Office, 
P.M.G.s. through the medium of a transient 


political head whose term. of office is 
an unknown quantity and may be limited to a few short 
months. As a matter of fact we have had three differ- 
ent Postmaster-Generals in the last seven months, and 
none of them has been long enough in office to master 
the main details even of the vast business of which he 
was for the time being supreme head. No private 
enterprise would tolerate such a rapid change of 
management, and it stands to reason that Post Office 
efficiency must necessarily suffer in the process of fre- 
quent change. Moreover, the political head of the 
Post Office is mainly concerned with the policv of the 
Department he controls, and no policy can be estab- 
lished. let alone maintained. on such a basis as the 
present one of changing control with every re-arrange- 
ment of the Cabinet. 


As a business undertaking affecting the interests of 
every man, woman and child in the country, the Post 
Office interests are mainly non-political, and there is 
no logical justification for vesting its management and 
control in a high political personage, and one who has 
in many instances to rely upon his subordinates for 
instruction in the duties of his office The system 
under which this great business undertaking is con- 
trolled by a short-term Cabinet minister is probably 
responsible for many of the criticisms which have been 
levelled against it in the past. Under constantly 
changing management it has no opportunity of making 
good and showing what it really can do in the matter 
of reforms, efficiency and improved administration, 
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Uhe system cannot be excused on the plea that the 
Postmaster-General at any given period is only a politi- 
cal figure head, and that the business is really managed 
by the regular executive officers. 


Any Postmaster-General who is worth his salt will 
strive to justify his appointment, no matter how brief 
his term of office, and, in order to do so, he must neces- 
sarily have a policy of some kind and attempt to graft 
that policy upon the existing organisation. He is the 
intermediary between the Post Office and the Treasury. 
If development schemes require expenditure, as they 
almost inevitably do, then it is his business to see that 
the necessary sanction is obtained from the Treasury. 
{п the circumstances it is easy to see that the real 
progress of events in the Post Office organisation, vast 
as it is, might very readily be checked, or even re- 
versed, by a sudden change in this office of Postmaster- 
General. As a matter of fact this question of Cabinet 
Office over a business organisation which ranks as the 
largest in the country serves to emphasise the fact 
that politics enter far too largely into business in these 
times 


The same criticisms apply, in a smaller degree, to 
local government and municipal appointments. I con- 
tend, and 1 think rightly, that politics should not enter 
into a municipal election at all. The object of a 
municipal election is to elect a business representative 
lor a given community, a man who will do his best io 
help manage the various business undertakings which 
are the property of the ratepayers as a body, and not a 
partisan of Labour, Communism, Conservatism or 
Liberalism. Politics enter far more largely into our 
daily business interests than they have any right to do, 
and that is one of the reasons why, as a victorious 
nation, we are individually so poverty-stricken, as are 
the majority of Britons to-day. 

Probably you have never heard of  permalloy. 
Neither had 1, until I saw a recent issue of the Journal 

of the Franklin Institute, but it is 


Perma!lloy. certain that we shall hear a great 
deal about this remarkable material 
in future. As its name implies, permalloy is a 


permeable alloy. It is a nickel-iron alloy containing 
about 80 per cent. of nickel, and its permeability at 
low values of magnetic field strength is many times 
greater than any hitherto known. So extraordinary is 
thematerial that it approaches magnetic saturation when 
the only magnetisation to which it is subjected is that 
of the earth's field! The saturation value of the 
magnetic flux in the metal itself is roughly 7o per cent. 
that of iron. 


Nor does this complete the tale of wonder, for it 
is found that the hysteresis loss at a maximum induc- 
tion of 5,coo gauss is only one-sixteenth that of soft 
iron, and the permeability of permalloy at this flux 
density is about 85,000, which greatly exceeds that of 
silicon-steel. I need hardly say that this material, 
with its phenomenal permeability and the great sensi- 
tivity of its magnetic properties to change by 
mechanical stress, heat treatment, etc., offers the 
prospect of remarkable developments in the field of 
telegraphy, telephony and electrical measurements. 
Also, I see no reason to doubt that permalloy will find 
applications in heavy engineering equipment. Further 


| 
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information will doubtless emerge in due course from 
the laboratories of the American Telephone and Tele- 
graph Co. and the Western Electric Co., where the 
discovery of permalloy was achieved, 


Whatever our impressions after listening to the 


tirades of the stump orator, the 10 h.p. voice 
is not and can never be an actuality. 

The 10 H.P. By using our old friend the vacuum 
Voice. tube amplifier, Crandall and Mac- 


Kenzie have succeeded in obtaining a 
total-energy record of the human voice speaking a 
sentence. Incidentally they find that the greatest part 
of this energy is radiated at a frequency near r50 by 
a man's voice. Cynics will not be surprised to hear 


that one lady's voice contributed considerable energy 


at a frequency of 2,000. Without attempting to find 
a moral in this, let us turn to the final conclusion 
reached by these investigators, viz., that the normally 
modulated voice sends out about 125 ergs a second. 


Unless my arithmetic is at fault, four million people 
speaking simultaneously, each in politely modulated 
tones, would give out, in the form of sound, as much 
energy as is consumed by a single 50 watt lamp! An 
orator of the most vociferous type could bawl away for 
24 hours or more with the expenditure of less than one 
foot-pound, and if he would only '' eat coke,’’ as his 
audience implores him, he would take in with 1 Ib. 
of that admirable fuel sufficient energy (say, 10,000 
B.Th.U.) to keep a well modulated voice going for 
27,000 years or so. Even allowing for the extra con- 
sumption demanded for strident effects there would be 
ample energy for 15,000 years. That the limitations of 
the human digestion. prevent him from effecting this 


conversion is clearly a  merciful dispensation of 
Providence. 
ELEKTRON. 
VACUUM CLEANERS FOR TELEPHONE 
EQUIPMENT. 
According to a recent issue of Telephony, of 


Chicago, a new and different type of vacuum cleaner, 
weighing only бї lbs., is now being used for 
cleaning telephone equipment. In place of the usual. 
long handle with which the standard electric cleaner 
is equipped, the new cleaner, known as the Premier 
Handy Electric Vacuum Cleaner, has a handle 
resembling that of an electric iron. It is supported 
by a strap over the operator's shoulder, and is manu- 
factured by the Electric Vacuum Cleaner Co., Inc., 
Cleveland, Ohio. It was designed originally for 
cleaning the upholstery of closed cars and for cleaning 
pool and billiard tables. But a certain telephone 
company saw its possibilities for cleaning telephone 
equipment. and apparatus and placed an order for 
several of these machines. 

The results produced were so satisfactory that the 
manufacturer saw another field for it which looked 
nearly as large as that of the automobile field. A 
short fibre section and rubber tool were added to the 
cleaner's equipment, and various samples were sent 
to equipment supervisors and maintenance supervisors 
of telephone plants in different sections of the United 
States. j 

The reports on its operation were most affirmative, 
so the Electric Vacuum Cleaner Co. immediately began 
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an intensive cultivation of the telephone field, with the 
result that a great many of the machines are now 
saving time and expensive equipment in telephone 
exchanges in nearly all sections of the country. | 

The Premier Handy may be used both as a suction 
cleaner or as a blower. In using it as a blower, it 
is necessary only to remove the bag, attach the blower 
coupling, put on the hose, and a powerful blast ol 
air is available for cleaning surfaces that are inac- 
cessible to the suction tools. 

It is supported at the operator's side and out ol 
the wav of equipment. The operator may stoop, climb 
a ladder with it, or get into otherwise inaccessible 
places, due to its compact construction and to the 
unique method of its use. 


n———— MÁlü—Ó—Q 


LITTLE TROUBLES. 


Don’t Ler ‘Гнем Grow Into Bic ONES. 


It is a fact that if a weed is left alone it spreads, ana 
in course of time may occasion a deal of trouble. In the 
factory also, the little trouble which is ignored becomes 
in time a formidable proposition, and the wise manager, 
recognising this, makes up his mind to ''nip" the 
trouble whilst it is small enough to be handled with 
ease. 

The attempt to eliminate the small trouble oft-times 
excites the scorn and derision of the operators and the 
minor staff officials. They protest against being 
** pulled up” for petty delinquencies, arguing that the 
trouble is ** not worth it," and they favour the foreman 
or department head who likes to do *' big things "" and 
who does not worry himself about trifles. Little things 
being beneath his notice, they have every opportunity 
for development, which no doubt accounts for the large 
number of ** big things " which are for ever demanding 
his attention. 

One man is a turner, and he is in the habit of leaving 
short ends of steel lying about. His foreman is too 
intent upon ''big " things to notice such a small 
matter, and he takes action only when a piece of steel 
gets beneath the teet of some individual, and bodily 
damage, consequent upon a fall, is sustained. The 
foreman who appreciates the probable result of steel 
lying about, and takes the offender to task, is looked 
upon as an interfering and pettifogging individual, and 
his efforts incur the dislike of the men under his control. 


In like manner also is the foreman who insists upon 
machines and machine tools being kept clean and in 
good condition condemned. Не is known as a trouble- 
monger, for his reasons are not appreciated. Yet it 
should be apparent to anyone that, apart from prolong- 
ing the life of the machine or tool: (which, perhaps, is 
not of absorbing interest to the operator), the well 
preserved machine or tool renders good service to the 
operator, by enabling him to turn out better work, at 
a higher speed, and with less effort. 

“ По it this way” causes annoyance to the person 
accustomed to “ до as I like.” The latter is apparently 
* just as well,” and for the moment is equally effective, 
but the effect upon the actions of others must not be 
disregarded. A person may be a great individualist 
whose personal achievements are of no mean order, but 


Digitized by 
NTERNET ARCHIVE 


if those achievements are gained at the expense of 
someone else, the net result is not very pronounced, 
This person is an energetic, bustling sort of 
individual who believes in getting things done; but in 
so doing he has a fine disregard for the rules and 


regulations which are considered necessary to the 
success of the enterprise. Thus one rule 1s entirely 


disregarded, another but partially observed, and a third 
interpreted in a manner quite foreign to the original 
intent—all with a view to achieving immediate success. 
If this is allowed to continue, the whole department or 
factory would soon become disorganised, and the 
** immediate success " be but the forerunner of colossal 
failure. 

There are many other little troubles which require 
drastic handling—in fact, every shop has its share. 
They must receive constant attention, for the moment 
they are left alone they commence to grow and spread. 
[t behoves every manager, foreman and department 
head to wage ceaseless war, even at the risk of making 
himself unpopular ; and it behoves the operator to assist 
rather than to condemn, to recognise that he individu- 
ally is concerned, and that ‘‘do as I please” is a 
dangerous doctrine, for it cannot be kept within any 
defined limits. 

We are all more or less upon our dignity, and some 
perhaps are more easily ruffled than others. There are 
many phases of the factory organisation which upon 
the surface appear somewhat ridiculous, and many acts 
of the department head which appear to tamper with 
the liberty of the subject. Before conden ning, however, 
would it not be wise for us to endeavour to understand ? 
And then, in all probability, we should view matters 
from a different standpoint, and have an opportunity of 
appreciating’ the motive. 


THE PRINCE OF WALES STARTS A 12,000 H.P. 
MOTOR. 


During his recent tour in Sheffield, H.R.H. the 
Prince of Wales visited the large steel works of Messrs. 
Hadfields, Ltd., and started a new rolling mill which 
is driven by an electric 
horse-power capacity. 


motor of twelve thousand 

A remarkable feature of this huge motor is the fact 
that in spite of its weight of 182 tons, it is capable 
of reversing from a full speed of r20 r.p.m. in one 
direction to a. similar speed in the opposite direction 
in the incredibly short period of 21 seconds. 

A further feature of the electrical equipment of this 
mill, all of which was supplied by the British Thomson- 
Houston Co., Ltd., is the method of reducing the 
enormous currents which would be reauired from the 
supply mains for short intervals during the rolling 
operations. A 3o-ton flywheel, the rim of which runs 
at a speed of 34 miles per minute, or 210 miles per 
hour, is coupled to the generators which supply the 
mill motor. When heavy loads are experienced, part 
of the power required is supplied from the energy stored 
in this flywheel, and during periods of light load the 
speed of the flywheei is increased, and the 
thereby restored. 

In this instead of excessive variations in 
the power required from the power mains the current 
is limited to that required for average loads 
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THE I.E.E. PREMIUMS: 


The Council of the Institution of Electrical Engineers 
have awarded the following premiums for 1922-23 :— 
The Institution Premium (value 425): To the late Dr. 
G. Kapp, for his paper on ** The Improvement of Power 
Factor." The Ayrton Premium (value £10): To Е. 
Creedy, for his lecture on '' Variable-Speed Alternat- 
ing-Current Motors Without Commutators." The 
Fahie Premium (value 410): To Dr. Н. W. Nichois, 
for his lecture on '* Transoceanic Wireless Telephony. '' 
The John Hopkinson Premium (value £10): To J. 
Rosen, for his paper on '' Some Problems in High- 
Speed Alternators and their Solution." The Kelvin 
Premium (value £10): To 5. W. Melsom and H. С. 
Booth, for their two papers on ''' The Efficiency of 
Overlapping Joints in Copper and Aluminium Busbar 
Conductors,” and ** The Rating of Cables for Intermit- 
tent or Fluctuating Loads." The Paris Premium 
(value £10): To J. Caldwell, for his paper on ** Electric 
Arc Welding Apparatus and Equipment." The Webber 
Premium (value 410): No award. Extra Premiums 
(value £5 each): To L. Breach and H. Midgley, for 
their paper on “ The Drive of Power Station 


Auxiliaries " ; to Dr. Е. T. Chapman, for his paper on 


“ The Production of Noise and Vibration by Certain 
Squirrel-Cage Induction Motors '' ; to Mr. A. T. Dover, 
for his paper on ‘‘ A Universal Chart Method of Cal- 
culating Starting Rheostats for Direct-Current 
Motors "; to Mr. P. J. Robinson, for his paper on 
“ The Maintenance of Voltage on a D.C. Distribution 
System by means of a Fully Automatic Sub-Station.”’ 


WIRELESS PREMIUMS. 

A Premium (value £10): To Dr. N. W. McLachlan, 
for his paper on '' The Application of a Revolving 
Magnetic Drum to Electric Relays, Siphon Recorders 
and Radio Transmitting Keys." A Premium (value 
£10): To E. B. Moullin, M.A., for his paper on “ А 
Direct-Reading Thermionic Voltmeter and its Applica- 
tions." Extra Premiums (value £5 each): To Prof. 
C. L. Fortescue for his paper on '' The Design o! 
Inductances for High-Frequency Circuits " ; to J. Hol- 
lingworth, M.A., B.Sc., for his paper on '' The 
Measurement of the Electric Intensity of Received 
Radio Signals.” 

The premiums for papers read before the Students’ 
Sections will be announced later, 


“The I.E.E. Journal.” —Part 318 for May, 1923, has just been 
issued (price ros. 9d., post free), and will be appreciated by all 
who are interested in the permissible loading of British Standard 
Impregnated Paper-Insulated Electric Cables, ‘because the 
second report on the research on the heating of buried cables 
issued by the Electrical Research Association is herein reprinted 
at length as presented, together with the lengthy discussion 
thereon. There is also the Report of the Instn. Council for 
the year 1922-23 and the annual balance-sheet, which shows a 
remarkably healthy state of affairs, and is a credit to the 
business-like way in which its affairs are managed. 

Poland.—A report on the Industrial Situation in Poland has 
just been issued by the Department of Overseas Trade, and may 
be obtained, price 1s. 8d., post free, from H.M. Stationery 
Office, or from ELECTRICITY office. On page 15 details are given 
of the conditions in the electrical engineering industry in that 
country. During 1922 more types of articles were manufactured 
in Poland, including telegraph and telephone apparatus, wire- 
less equipment, cables, lamps, dynamos, motors, switch-gear 
and household accessories. It is stated that this large increase 
is due in a great measure to the depreciation of Polish currency, 
which has rendered it extremely difficult to purchase goods 
manufactured abroad. Of those which are imported, most are 
of German and Austrian origin. 
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Questions and Answers by Practical Men. 


RULES, 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiting 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No, 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words ** Questions and Answers” or “Q” and “A” should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 16r. 

Are there any hard and fast rules for the earthing 
of motors? The other day one of my motors, ro b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about 2 in. copper. 
As this was evidently not strong enough, what wire 
should be used?—'' EXAMINER.” 

QueEsTION No. 162. 

Can any reader give me details of the facts which 
govern the choice of high-tension insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 
it affect insulators used on voltages of over or under 
6,600 volts?—'' JOINTER.”’ 

(Replies to Questions Nos. 161 and 
received not later than June 30, 1923. 


162 must be 


MAINTENANCE OF TELEPHONE CABLE.* 
By Mark T. CASTER, 
Plant Superintendent, Lincoln Telephone and 
Telegraph Co., Lincoln, Neb. 


{Continued from page 295.) 


LocariNG М/ЕТ SPOTS. 

In locating wet spots choose several pairs (those 
showing the most pronounced trouble) and connect aa 
equal number of pairs ‘to each binding post of the 
“high” winding of the fault finder as shown in 
Fig. 1-6. Тһе exploring coil should then be movea 
along the cable as described for locating grounds. If 
the insulation is thoroughly wet, no tone will be hea.4 
in the receiver beyond the location of the fault; and if 
the insulation is thoroughly wet, no tone will be heard 
he only reduced at the location of the fault as in the 
case of high resistance grounds. 

Another method which is sometimes used for locating 
wét spots is to connect several pairs to one binding 
post of the fault finder, the sheath of the cable to the 
other binding post and proceed as in the case of 
grounds. Beyond the location of the fault “ne tone " 
or ‘“‘ tone” reduced in volume will be heard in the 
receiver. See Fig. r-C for test connections. 


* Telephony, Chicago. 
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LOCATING CROSSED PAIRS. 
For locating crossed pairs the fault finder should be 
connected as shown in Fig. 1-D. Beyond the fault no 
tone will be heard in the receiver. 


LOCATING SHORT-CIRCUITED PAIRS. 


For locating short-circuited pairs the fault finder 
should be connected as shown in Fig. 1-E. If it is 
known for a certainty that the cross has no appreciable 
resistance, the *' low " coil should be used and the fault 
may be positively located as there will be no tone in 
the receiver beyond the fault. ң 

If, however, the fault shows considerable resistance, 
then the “high " coil must be connected to the con- 
ductors in trouble. There may not be any tone in the 
receiver beyond the fault, but in many cases the tone 
does not cease beyond the fault, although its volume 
is reduced. "Therefore, much care should be exercised 
in determining at what point the tone is reduced. 

TEMPORARY REPAIRS ON WET CABLES. 

The location of the trouble having been determined, 
the next step is that of making repairs. The man 
doing the work should provide himself with a helper 
and such tools from the cable repair kit as will be 
needed to temporarily repair the cable. 

Much care should be exercised in the matter of pro- 
| viding a safe and convenient place to work--safety 
| being the first consideration. In some instances an 

extension ladder, supported against the messenger and 

with both sides of the ladder lashed to the messenger 

with g-inch or i-inch rope, provides a suitable place 
| from which to work. In places where a ladder cannot 
| be used, the cableman's platform should be substituted. 
| In the event a platform is used, it should be securely 
| supported from the messenger by means of ropes, not 
| less tnan $-inch, and properly guyed to some pole or 
| other stationary object by ropes of not less than 1-inch 
in diameter to prevent tipping sidewise, 
| (To be continued.) 
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Trade Notes. 


A well printed price list of “Хей” Fuses апа Distribution 
| Boards, together with a clear and eminently practical descrip- 
| tion of the “Zed” Fuse System, has just been issued by the 
| Siemens and English Electric Co., Ltd., of 39, Upper Thames 
| Б E.C.4, and branches. The ''Zed " fuses are so well and 
‘favourably known throughout the world that they do not need 
| апу description, but we can cordially advise installation con- 
| tractors and engineers to make early application for а copy 
Of this new list. List No. 63, which has just been issued by 
the same company, gives details of the various types of Siemens 
electric fans, which may be obtained and used for every pur- 
pose. Ordinarily, one would associate these fans with a heat 
Wave, and in view of the vagaries of the English climate, we 
can quite expect that we shall have one with us when these 
lines appear in print. At the moment of writing one would 
be far more interested in making use of them te waft a current 
of warm air through this office, and in view of their well-known 
efficiency, we have no doubt that many of the customers will 
use them for such purposes. The list is one which should be 
in the hands of every trade dealer and contractor. 
| А new E.D.A leaflet is entitled "In Kitchen Cool," and is 
а capital advertisement of the advantages of cooking by 
electricity, one of the foremost of which is that by usine electric 

rrent for this purpose a kitchen can be kept delightfully cool 
Оп the hottest summer day. It should prove a useful line for 
ontractors who are anxious to push installation work in this 
direction during the summer months. | à 
І. The second number of the *Benjamin Bulletin " has been 
peeved by the Benjamin Electric, Ltd., of Brantwood Works, 
Tariff Road, London, N. 17. Tt opens with an editorial of 
ünterest to motor agents, referring more particularly to the 
Series of articles which commence in that issue under the 
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heading of “Ask Them to Buy." The circular should most 
certainly help to increase the turnover of such agents in view 
of the excellent trade which should arise by stocking Benjamin 
specialities. ( 1 
*Incandescent Electric Lamps Handbook No. 1 D " has just 
come to hand from the British Thomson-Houston Co., Ltd:, and 
will be welcomed by a very large number of trade readers. It is 
a comprehensive book list of 52 pp. containing prices and 


eneral information on Group I. Mazda vacuum and gas- 
filled and B.T.H. carbon lamps. It should therefore prove of 
direct value to every electrical installation contractor and 


tor. 

‘he Foster Engineering Co., Ltd , Morden Works, Wimbledon, 
S.W.19, have opened a new branch at 19, Barwick St., Birming- 
ham, Mr. L. D. Gunnell, who has represented the company in 
the Home Counties for some time, having been app inted 
branch manager. The Foster Co, are not strangers to the district, 
their agency for Birmingham having been in the hands of 
Mr. A. Goldie Engholm for many years past. This gentleman 
ceased to represent them as and from the rst inst. 


Leatlet No. 627 describes the Bencolite Units now being 
marketed by the Benjamin Electric, Ltd., of Tariff Road, 
London, N.17. A Bencolite installation will insure light of 


correct intensity and daylight safety, and it should therefore 
appeal to installation contractors who may have to submit 
estimates for the special. illumination of offices, workshops, 
factories, etc.; in fact, wherever the client sets any value on 
efhcient illumination. 

A smal] folder advertising the Cosmos Electric Iron has just 
been issued by the Metropolitan Vickers Electrical Co., Ltd., 
of Trafford Park, Manchester. It is intended for distribution to 
retailers in order to assist their sale, and the neat illustrations 
showing the various practical applications should undoubtedly 
help to increase the demand for these useful accessories. The 
names and addresses of retailers can be overprinted on the 
circulars, and it is to be hoped that the trade will take full 
opportunity of this endeavour to assist their interests in a 
mutual sense, 

When contractors and dealers order electrical apparatus and 
fittings the E.D.A. wish them to ask íor British Standard 
Connections. This is a point which should always be borne 
іп mind. It means reliability, and is at the same time good 
for British trade. 

“A Home of a Hundred Comforts”? is the title of a well- 
printed price list which is being issued to the electrical trade 
by the Hotpoint Electric Appliance Co., Ltd., of 21, Berners 
Street, London, W.1. It is accompanied by a letter setting forth 
the contents of the pamphlet and the advantages which can 
occur to trade dealers by stocking the Hotpoint goods and 
pushing them with their various clients. We have no doubt 
that it will be much appreciated, and it should most certainly 
help to increase the trade in electric cooking and heating appli- 
ances, for which the company has gained a high reputation. 

From Messrs. Gourmet and Co., of 149A, Junction Road, Lon- 
don, N.19, we have received a price list of Fusol Fluxes, which 
they claim as being especially suitable for use in the electrical 
trade. They will be pleased to send a copy of the list to any 
trade reader on application, and it should most certainly be of 
direct interest to all installation contractors who purchase 
soldering material in quantities. 

A well-printed jist just isued by the British Insulated and 
Helsby Cables, Ltd., of Prescot, gives illustrations and prices 
of their latest types of armoured cables and accessories, includ- 
ing cable racks, indoor terminal boxes, insulated unit type 
pillars, outdoor termina] boxes, service boxes and other acces- 
Sories, which are of direct technical interest to all centrai 
station engineers, to whom the catalogue can be most cordially 
recommended, and to whom the company will be pleased to 
send copies on official application. 


Literature.—The Port of Hull Annual for 1923 (35. od. 
net, post free) is a large and wel! illustrated work in which 
are given the leading particulars about this great port. It 
contains descriptions of the docks, buildings, factories, 
shipping facilities, and in fact all possible information which 
can be of value to British manufacturers who may be con- 
sidering the question of locating their works near a port from 
wnich shipping lines radiate to every part of the world. Mr. 
Newham, the editor, is to be congratulated on the work which 
he has put into the annual, and it is to be hoped that the 
reward of his labour will be represented by a continued 
growth in the figures of all the various commercial interests 
which it is desired to promote. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus ten per cent. for postage (mini= 
mum 2d.), and orders will be appreciated. | 


Atoms. By Jean Perrin. Authorised Translation by 
D. Ll. Hammick, М.А. 231 pages. (Constable, 
8s. 6d.) Professor Perrin’s book is now a scientific 


classic to which, as to its literary compeers, we return 
again and again, while every time we recapture the 
freshness of the first reading. As with many books 
that hail from France, the original language is bright 
and imaginative. So js this English version, except 
w here too literal a rendering results in a flowery variety 
of ** French-English.’ Remarkably, the data are a 
just selection, E nothing is over or under-stressed. 
Even more remarkably, the book presents a philosophy 
with but the infinities as its limits. Universal discon- 
tinuity is this philosophy. It is illustrated by the 
chemical indications of atoms and molecules, by their 
'" Brownian ’’ movement, from which an extension is 
made to comparable fluctuations in other systems, by 
the development of the quantum theory of radiation, 
and by the atomic nature of electricity and radio- 
activity. leading to the conclusions of a discontinuous 
structure of the atom. Within a like compass, no other 
book presents this philosophy in a manner so convinc- 
ing yet just, nor conveys so much of importance in so 
doing. No one of any scientific appreciation can fail 
to enjoy ** Atoms,” nor to profit by it. 


PROCEEDINGS OF THE INST. OF Rv. SIGNAL ENGINEERS, 
1922. (Price 10s. 6d. net.) The annual report of this 
very enterprising institution is a stout 8vo book of 222 
pages, as well as a number of folding diagrams, and in 
addition to a list of members, statement of accounts, 
business reports, etc., it contains reprints of some 
remarkably interesting and instructive papers on such 
subjects as ‘‘ Signal Repeaters and Light Indicators,” 
‘“ Signal Replacers," ‘‘ Intermediate Block Signal- 
ling,” ‘ Rotary Interlocking Block,” “ Light Signals,” 
etc., together with the discussions which followed, all 
of which can be recommended to the careful perusal of 
any readers who are engaged in railway signal opera- 
tion and maintenance. The book has been most care- 
fully edited by the Hon. Sec. of the Institution, Mr. 
M. G. Tweedie, A. M.I. E. E., who contributed the excel- 
lent chapter on the use and maintenance of Electrical 
Railway Signalling and Communication, Apparatus in 
the 1923 edition of the ** Practical Electrician's Pocket 
Bowk.’’ 


A HANDBOOK or Testinc. Vol. II. The Theory of 
Prime Movers. Ву Smith and Warren. СІ. 8vo., 
299 pp., 246 figs. (Constable, 22s. 6d. net.)—During 
the years that the chair of engineering at the Univer- 
sity of Hong Kong has been occupied by Prof. 
C. A. M. Smith, he “has not only added largely to its 
fame as a training centre for British engineers in the 
Far East, but he has placed the profession under a 
deep debt of gratitude to him for several really excellent 
text books, and the volume now before us, in the 
production of which he has had the able collaboration of 
Prof. A. G. Warren, who occupies the chair of physics 


in the same university, will most certainly add to their 
reputation. It consists chiefly of notes prepared by 
them for lectures to their students, and the authors 
claim that they are:so worded as to make some of the 
more difficult problems appear less complicated. With 
this we agree most cordially. A careful examination 
of the text and the diagrams with which it is pro- 
fusely illustrated, leads us to the conclusion that its use 
should smooth away many of the difficulties with which 
students are faced in their endeavours to grasp the 
connection between theory and practice in this subject. 
It will also help the readers to grasp more readily the 
intimate association between the lectures in physics and 
engineering, while many of the notes will be of direct 
use to any engineer who has not had the advantage of 
university training. There are many questions based 
on the worked examples, and the student who uses this 
book to full advantage will have gained an excellent 
insight into this particular section of engineering 
training, which should stand him in good stead in his 
future career. Our only regret is the price at which 
the book is published, but that direct handicap on 
education is due to the outrageous cost of printing 
technical books in this country, and is in no way the 
fault of the authors or the publishers, who may be 
congratulated without hesitation. 


SociaLisM : Its Farracies AND Dancers. (Watts, 
15. net.)—Messrs. Watts and Co. have just published 
a fifth and revised edition of this book, which is a 
collection of papers edited by Mr. Frederick Millar, 
and already has a wide circulation as a manual of facts 
and figures showing the utterly fallacious and dan- 
gerous character of the theories of Socialism and Com- 
munism to which the Labour Party is committed. 
Several chapters forming part of the previous editions 
have been omitted and new and important matter 
substituted, with a view to making the book a compre- 
hensive argument with which completely to refute the 
pernicious doctrines of the revolutionaries, whose aim 
is the destruction of civilised society and the erection of 
a despotism such as that under which Russia has gone 
to her doom. 


Traction Motor CowrRor. (Direct Current.) By 
A. T. Dower. (Pitman, 2s. 6d. net.)—This excellent 
little book should find a ready sale among all readers 
who are in any way interested in the control of D.C. 
motors for trains, trams and railless vehicles. The 
author's larger work on ‘‘ Electric Motors and Control 
Systems " is already well and favourably known, and 
in this small primer he has dealt most ably with D.C. 
motor control from a more introductory point of view. 
It is really an elementary exposition of the principles 
which are involved in the subject, and very lucid 
examples are given of the simpler control systems, as 
well as the essential features of the more complicated 
multiple-unit automatic systems. The connection dia- 
grams are wonderfully clear and can be followed 
without difficulty, and particular attention has been 
devoted to a discussion of the control systems О! 
electric vehicles. Evidently Mr. Dover is a firm 
believer in their;steady development in this country, 
and we congratulate him accordingly. Altogether wr; 
can recommend the book without hesitation. : 
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AERIALS AND CRYSTALS. 


By C. SwrvEsTER, A.M.I.E. E., A.M.1.Mech. E. 


Although a large number of articles have recently 
been written about the fitting of wireless telephony 
receiving sets, it is most surprising how these instruc- 
tions have been ignored or only partially carried out. 
When in the Birmingham district the other day I heard 
many complaints concerning the inefficiency of some 
receiving sets, but, upon investigation, I found the 
majority of complaints were not justified, the so-called 
inefficiency being the result of carelessness on the part 
of the person who installed the apparatus. 

One of the chief faults appears to be in the fixing 
of aerials, and. the lead-in from the aerial to the house. 
In one case I noticed one end of an aerial fixed upon 
an elaborate insulator which would have been quite 
suitable for insulating a high-tension voltage of at least 
6,000 volts. The other end was merely twisted round 
a tree in a garden, with a piece of canvas between 
the wire and the bark. 

Considering this aerial, it will be seen that the in- 
sulation at one end was more than necessary, yet, at 
the other end, it was not sufficient. When the person 
who installed this set fitted the aerial he had. probably 
in mind the old text-book quotation, ‘‘ Wood is an 
insulator.” Wood may be ла good insulator under 
certain conditions, but it is useless for wireless. The 
insulation resistance between the top of a tree and earth 
may be as great as 25,000 ohms, but this 15 not suff- 
ciently high ta guarantee efficient receiving. 

Again, the aerial we are disc ussing was touching at 
icast two leaves of the tree to which it was attached. 
This is ruinous to good insulation even if the ends of 
the aerial are perfectly insulated. leat of a 
tree touches an aerial there is a partial short circuit 
to earth. The magnitude of this short circuit depends 
upon atmospheric conditions. That is, if the weather 
is fine the insulation resistance of the aerial is fairly 
high. When, however, it is raining or the leaf 
becomes damp through a deposit of dew such as occurs 
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at night time, thea the insulation resistance is 
low and the whole receiving system becomes inefficient. 
One cannot blame the manufacturers ol 
for such mistakes. 

In another installation I noticed that the leading-in 
wire from the aerial io the house was defective. The 
person who fixed this installation evidently thought that 


Very 


receiving sets 


a hole bored in the frame of a window, and the bare 
wire passed through it, would meet the case. It does 
not meet the case Гтол хат insulation resistance point 


of view by any means. A bare wire passed through 
a wooden window frame-is quite as inefficient as using 
а tree ina garden as an insulator. The conditions are 
probably worse, since it is quite possible that the whole 
of the bric kwork i in the house is damp, thus affording 
an easy path to earth. It is no use spending money 
upon insulators for aerials if the remainder of the 
installation is neglected. 

Going a little further into the subject of aerials, I 
must say that I noticed the use of a large number of 
double or twin aerials. These are excellent where 
space is limited. But, in the majority of cases, 1 
noticed that the spreader between the wires 
sufficiently long. That is, the wires were 
sufficiently f ar apart. The efficient spreader should 
at least six feet long. There should, however, be no 

hard and fast rules laid down concerning the distance 
they should be apart, since пе efficiency of the system 
is increased if the wires are as far apart as possible. 

A word of explanation may be necessary regarding 
this, since a slight knowledge of ordinary electric ity 
is likely to lead the young proadeatc her astray. МҮ ith 
ordinary lighting and power eae one is taught that 
if the cross sectional area of wire 1s increased, the 
losses due to heating are decr eur and the system! is 
more efficient. This rule™docs not follow with the 
wireless receiving aerial. That is, if a single aerial is 
used, its efficiency cannot be increased by increasing 
the cross sectional area of the wire. 

It is line area that is necessary with wireless, 


was not 


not 


not 


cross sectional area. Therefore, if two wires in 2n 
aerial are close together, it 1s almost the same as 
ircreasing the cross sectional area, and the line area 


consequently suffers. 

The most important part of a wireless receiving set 
is, probably, the detector. It is certainly the most 
sensitive. One would imagine that considerable pre- 
cautions would be necessary to place as good a detector 
upon the market as possible. This, however, is not thr 
case, since, in many of the cheaper sets, I have no tice 
there is considerable room. for improvement in th 
manufacture of detectors. 

The type of detector Ї am referring to is where the 
crystal is held in position by means of set screws 
through the side of the brass cup. 

Now, a crystal, be.it galena or carborundum, 
depends upon its operation by the fact that it is more 
sensitive to the passage of electricity in one direction 
than it is in the other. This makes it quite clear that 
the contact between the cup and crystal should be as 
good as possible. 

Good contact, or at least permanent contact, is 
impossible with a set-screw method of fixing the crystal. 
This is because brass, through atmospheric conditions, 
must oxidise. Then, when one the small 
point of contact between the end of a set-screw and 
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the uneven surface of the crystal, it can be understood 
that the point of contact must be variable, thus 
decreasing the efficiency of the detector. 

I would strongly advice all broadcatchers who have 
purchased the type of detector described above to 
dispose of their set-screws at once. In their place 
the crystal should be permanently fixed with solder in 
the cup. This is accemplished at follows :— Tin the 
irside of the cup with ordinary solder, using resin as 
a flux. When tinned, fill the cup with small pieces 
of fuse wire and place a small piece of resia on the 
top. The set-screw holes may be filled with wood to 
prevent the fuse wire from running out. Now hold 
the cup over a gas jet and, whea the fuse wire has 
melted, press the crystal in the molten metal. Now 
allow to cool and it will be found chat the crystal 
is permanently fixed in position. In tbis manner the 
metal completely surrounds the uneven surface of the 
crystal and excellent contact is assured. 


SMALL ELECTRIC \ SOLDERING FOR 


FINE WORK. 


IRON 


An electric soldering iron for fine work, 
said to be the smallest electric soldering 
tool on the market, is that shown in the 
accompanying illustration. 
many leading American manufacturers and 
governmental departments and weighs about 
two ounces. The makers claim that it is 
particularly suitable for soldering small 
work such as wiréless connections, and gives 
wonderfully efficient results. 

It is supplied with large and small tips, 
both of which are interchangeable, and com- 
posed of german silver. The heating 
element is of platinum, which is considered 
the best obtainable and used only in the 
finest instruments. 

The handle is of bakelite, about the size 
of a fountain pen, and is said to be always 
cool. 

Ia operation this soldering tool consumes 
about one-half to three-fourths of ап 
ampere. The cost of operation is about 
threepence per day, based on continual eight 
hours’ use of electric current. The upkeep 
of the tool is a minimum. 

This electric soldering iron may be used 
with any current or a 12-volt battery, a 
series cukrent tap being provided which 
uses a standard electric light bulb for the 
resistance. 

Complete information may be obtained 
regarding this soldering iron upon applica- 
tion to the English agents, the Broadway 
Sales Co., Ltd., 4, Great James Street, 
London, W.C.r. 


ONE-HALF ACTUAL SIZE 


“Faraday House Journal."— We have received a copy of the 
summer term issue of this well-edited and most interesting 
publication. In addition to the usual data regarding appoint- 
ments gained by Old Faraclians in various parts of the world, 
there are some interesting articles contribured by members, 
reviews of books, and details of the works to which various 
students have been transferred in the course of their studies 
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MAINTENANCE» OF TELEPHONE CABLE.* 


By Mark T. CASTER, 
Plant Superintendent, Lincoln Telephone and 
Telegraph Co., Lincoln, Neb. 


(Continued from page 307.) 
REMOVING LEAD SHEATH OF CABLE, 
The drawings in Fig. 2 illustrate proper operations 
in removal of sheath. 
The lead sheath should be removed with a shipping 
knife and a pocket knife. Start the operation by 
making a longitudinal cut in the sheath as shown in 


FIG. A 
1ST OPERATION 
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Fic. 2.—METHOD or REMOVING 
CABLE SHEATH TO REPAIR 
CONDUCTORS. 


Fig. 2-4. The method of holding the shipping knife 
for this work is shown at A. Blows are struck with 
a hammer on the head of the knife at B, and the knife 
is given a side motion, which opens the cut in the 
sheath, as shown at C, without the possibility of 
injuring the insulation or conductors. 

'The required length of this incision is problematical. 
To start with, it should not be longer than six or eight 
inches and should extend equal distances on either side 
of the crack or opening. Open up the sheath with the 
claws of the claw hammer as shown at D, Fig. 2-B, 
just enough to expose the core so it may be examined 
for traces of moisture. Water tends to discolour both 
the inside of the sheath and the paper insulation. 

In the event that moisture is detected, the length 
of this incision should be extended far enough to either 
side of the crack or hole to get past all visible traces of 
moisture. The next operation is to cut a circular 
groove around the sheath at each end of the longitudinal 
incision as shown at E, Fig. 2-B. 

In doing this a sharp pocket-knife is the best tool 
to use. Press the edge of the knife against the sheath 
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in the location of the desired groove, then rock the 
knife so as to produce the same effect as if the sheath 
was rolled along the upturned edge of a knife blade. 
Continue this operation until a groove has been cut 
the entire distance around the sheath. Care should 
be taken not to cut a goove deeper than halfway through 
the sheath. 

If the knife cuts entirely through the sheath, a sharp 
edge will be produced at the inner side and the insu- 
lation may also be damaged. The sheath may now be 
turned back as shown at I, Fig 2-C, by means of the 
claw hammer. If properly cut and removed, the inside 
of the remaining sheath at each end of the incision 
will be rounded and smooth, Fig. 2-D. 

Wrap freshly boiled cotton tape, about $-inch in 
width, around the core at the end of the sheath with 
a thin, dull tool. Work the tape back about 2-inch 
between the sheath and the paper wrapping of the core 
to protect the core from injury at the edge of the 
sheath. The tape should be applied so as to cover 
the paper wrapping around the core of the cable for 
about 4-inch from the ends of the sheath. The paper 
wrapping should then be removed from around the 
core up to the cotton wrapping. 

Next separate the wires enough to allow the fingers 
to pass freely between them. If the tension on the 
cable conductor prevents a satisfactory separation, 
secure slack by removing the hangers for about three 
or four feet and force the cable away from the 
messenger in the centre of this section, after which 
replace the hangers. 


EXAMINATION OF ÍNSULATION AND CONDUCTORS. 


Before boiling out the wet spot, an examination 
should be made to see that the paper insulation is 
not damaged, and that the conductors have not been 
corroded off, due to an electro-chemical action which 
sometimes takes place if the trouble has been of very 


long duration. Evidence of electro-chemical action 
will be visible, due to discolouration of the paper 
insulation, giving it a copper-coloured stain. In cases 


where defective insulation or conductors are discovered, 
the conditions should be repaired and an explanation 
given on the report covering each repair job, as 
instructed hereinafter. 

.Open conductors are repaired by splicing in new 
pieces of core wire. This core wire may be secured 
from the waste pieces of cable resulting from con- 
struction jobs or being carried in the store-room. 
Wire for this purpose should be boiled out with hot 
paraffine and properly stored with other cable material. 

When open conductors are discovered, be careful to 
disturb them as little as possible, before the adjacent 
ends are connected, because of the possibility of getting 
the conductors mixed and splicing wrong pairs together 
when both conductors of more than one pair are open. 
To avoid this, carefuly lift one pair from its place 
in the layers and repair it before disturbing the next 
one. 

_ the proper method of joining conductors in a cable 
is shown in Fig. 3. By following this plan, pieces of 
properly insulated cable conductors may be substituted 
for defective sections. 


PREPARATION OF PARAFFINE. 


The paraffine should be prepared for use as follows : 
Place the furnace on a level surface, away from side 
or cross walks or inflammable articles. The furnace 
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. should never be placed within то feet of a manhole 


because of the danger to the workinan in the manhole 
if the pot of paraffine or metal should be accidentally 
upset. 
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Fic. 3.—MetHop or REPAIRING OPEN CONDUCTORS. 


See that the paraffine pot is filled about two-thirds 
full with paraffine. If a large pot is used, heat the 
sides of the pot before placing it on the furnace. This 
will allow the paraffine to circulate around the sides 
of the pot and prevent a possible explosion when it 
is being heated from the bottom. After the paraffine 
has been melted around the sides of the pot, place it 
on the furnace and heat it to a temperature of 375 
degrees. 

In cases where thermometers are furnished, place 
the thermometer in the paraffine so that the bulb will 
not touch the bottom or sides of the pot, or the 
temperature recorded will not be correct. When the 
themometer registers the proper temperature, remove 
the pot from the furnace and begin the process of 
boiling out the cable. 

If a thermometer is not provided, determine the 
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proper temperature of the paraffine by means of an 
approved visual test. To the inexperienced men the 
placing. of a few drops of water in the hot paraffine 
is probably the most reliable tést. If, after a pause 
of about one-half second the liquid begins to sputter 
and the water is thrown out, the paraffine is hot 
enough foc use, but if it does not sputter, continue 
the heating process. A thin grey vapour arising from 
the paraffine will indicate when nearly the proper 
temperature is reached. 

As soon as the paraffine appears to have reached 
the proper temperature, remove the pot from the 
furnace and test the paraffine to see that it is not too 
hot. Whenever a white smoke rises from the surface 
of the paraffine, it is too hot to use, and must be 
removed quickly to a distance from the furnace and 
allowed to cool. Superheated paraffine 1s dangerous, 
as it will sometimes ignite from exposure to the air 
even when not near a flame. It will also, if used, run 
the insulation on the cable. 

Paraffine may be re-used several times, adding small 
pieces of paraffine to the pot as required. When the 
paraffine becomes dirty, do not attempt to use it any 
further, but pour it off, clean the pot, and supply fresh 
paraffine. Paraffine, if used when extremely discoloured, 
will stain the paper insulation ón the wires, and make 
it difficult to distinguish the colours. 

When it is necessary to boil out cotton tape, muslin 
or cotton sleeving, heat the paraffine as directed and 
remove the pot from the furnace before introducing the 
article to be boiled. The pot should never be allowed 
to remain on the furnace when boiling-out any splicing 
materials, 

Вопамс̧ Our THE CABLE. 

The paraffine is poured by means of the dipper held 
in a position ‘a short distance above the wires, and 
the pot is held below to catch the drippings. Do not 
pour paraffine on the centre of the opening. Start the 
boiling process by pouring the paraffine at a point 
four inches back on the sheath and continue until the 
sheath is thoroughly heated. Repeat this process at 
the other end of the opening, after which move the 
operation gradually along the wires alternately—from 
both ends, thus driving the moisture towards the centre 
of the opening. 

If bubbles form at the end of the sheath it is an 
indication that not enough sheath has been removed 
to get past the moisture. In this case remove another 
foot of sheath and bind up the end of the opening 
with muslin as directed in the foregoing, after which, 
with the paraffine at proper temperature, pouring 
should again be started. The pouring should be 
continued as long as bubbles are given off, or a cracking 
or frying sound is heard. Moisture must not be 
driven back into the cable and care must be taken to 
guard against it by applying the hot paraffine first 
to the cable sheath at the ends of the opening. 

(To be continued.) 


Uruguay.—The Department of Overseas Trade have just 
issued a report on the Economic Conditions in Uruguay to 
January, 1923. It explains the difficulties which at present face 
the trade in this country owing to the world-wide depression. 
British commerce with the Republic shows an improvement 
for 1921, but is still below 1920, and French and Belgian 
firms are competing keenly for the market, particularly in 
electrical goods. It is to be hoped that British export firms 
will be able to hold their own in this line. The book can 
be obtained from H.M. Stationery Office, price 1s. 1d., post 
free, or from ELECTRICITY Office. 
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AERIALS FOR CRYSTAL SETS. 
Ф ——— 

In the current issue of The Faraday House 
Journal there 15 а reference to our Practical 
Electrician's. Pocket Book, which reference contains 
what is not exactly a criticism, but really an additional 
statement based uponethe remark in our broadcasting 
chapter that a good aerial is essential with a crystal 
set. We refer to the following paragraph in The 
Faraday House Journal :—‘‘ If, however, the broad- 
casting} station be only a few miles away, we have 
found that a good crystal set will operate without any 
acrial at all if the gas-pipes be used as an earth. The 
gas-pipes sometimes make both an excellent earth and 
an excellent aerial.” 

We do not think that the writer of the above para- 
graph in any way intends to disagree with the advice 
that we give, but he wishes to point out that within a 
few miles from a station it is possible in some cases 
to receive the transmissions on a crystal set under the 
conditions he mentions. To receive under these con- 
ditions, one would have to be, as he states, within 
a few miles from the broadcasting station. Our ex- 
perience is that the majority of receiving stations are 
cutside the few miles' limit, so that reception on a 
gas-pipe would hardly be a very distinct success, 
except, perhaps, in a few isolated cases, which are 
more or less freak conditions. 

In advising readers of our pocket book, we have to 
take the real practical aspect from a broad point of 
view, and we say, without hesitation, that, in order 
to use a crystal set for the real musical pleasure of 
receiving the broadcast transmissions, a good aerial 
is essential. In fact, the better the aerial, the better 
the reception, given the same crystal set. 

While we agree that freak conditions are possible, 
we obviously cannot recommend such conditions gene- 
rally. Leaving the question of crystal sets, we might 
have stated that with a valve set it is quite possible, 
even as far away as 15to 20 miles from a broadcasting 
station, to receive such a station satisfactorily using 
the spring mattress of a bed for an aerial. This, again, 
is what we should call a freak condition. 

With regard to the reference to gas-pipes, it is laid 
down in practically all fire insurance regulations that 
gas-pipes must of be used for electrical earthing pur- 
poses, and we should construe this statement also to 
mean that the gas-pipes must not be used for any 
electrical purpose. 

Board of Trade regulations also uphold this point. 
Therefore, leaving out the question or the possibility 
or the probability of results using gas-pipe aerials, 
their use is definitely against the rules, and, should a 
fire occur on premises where such connections were 
made, even although not due to such connection, we 
are afraid that the insurance companies would not 
allow the claim. The rules laid down by the Institu- 
tion of Electrical Engineers also condemn the use of 
gas-pipes (see para. 28, I. E. E. Rules). 


East Midlands.— The Electricity Commissioners announce that 
they intend to hold a local inquiry at the Guildhall, Notting- 
ham, on Tuesday, July то, at 10.30 a.m., with reference to 
the scheme which has been promoted under this heading for 
certain parts of the counties of Derby, Leicester, Nottingham 
and Stafford. ‘Copies of the draft’ scheme may be obtained 
from the secretary at Gwydyr House, Whitehall, London, S.W.r. 
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|. The WESTON 
GALVANOMETER. 


The Weston Galvanometer Model 375 has been specially designed 
to meet the demand for a Portable Galvanometer of great durability, 
reasonable sensitivity, and moderate cost. 


The scale is 2. 35 inches in length, is uniformly divided, and is cali- 
brated 30—0—30. 


The resistance of Model 375 Galvanometer is approximately 29 ohms. 
The current required for a millimetre (1 scale division) deflection is 
[ 20—25 micro-amperes. 

With 1 volt a deflection of 1 millimetre (1 scale division) will be 
obtained through 50,000 ohms, but as a deflection of 0.2 of a scale 
division can be readily detected the Galvanometer is, in reality, ser- 
viceable through approx. 250,000 ohms. 


To further illustrate the serviceability of Model 375, it should be 
stated that on any bridge measurements up to 2 100 ohms, the deter- 
minations can be made to a better accuracy than 4 of 1 per cent., and 
| on values of 1,000 ohms or less the accuracy is with iof 1 per cent. 


— ана 
gigs - 


Write for particulars— 


WESTON ELECTRICAL INSTRUMENT Co., Ltd., 


[Telephone : Audrey House, Ely Place, Holborn, E.C.1. Telegrams : 
Yolborn 2029. ** Pivoted, Smith, London.’ ’ 
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STORAGE BATTERIES 
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CENTRAL STATIONS. 

PRIVATE INSTALLATIONS. 

MOTOR CARS. 

TELEGRAPH AND TELEPHONE WORK. 
YACHT AND CARRIAGE LIGHTING. 
ELECTRIC LAUNCHES. 

PORTABLE AND LABORATORY WORK. 
RADIO WORK. 
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TO OUR READERS. 


ErzorzICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important. 
Rate quoted on application. Subscription: 13s.a year, бе. 6d. half year, 35. 3d.a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


Questions to which an answer is required must be accompanied by а 1jd. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Always provided the visiting committee is limited 
to those officials actively interested, and that there is 
no suggestion of a joy ride at the 
ratepayers' expense, there is much 
to be said in favour of such a visit 
of inspection as that recently paid 
by a small body of councillors, repre- 
senting the Nottingham Corporation Electricity Com- 
mittee, to Paris in order to study at first hand the new 
French super-power stations which are in course of 
construction. The party, which included the chairman 
of the Committee, Mr. J. H. Rider, who is responsible 
for the plans of the projected Nottingham scheme, 
Mr. H. Talbot, the Corporation Electrical Engineer, 
and Mr. T. W. Gordon, the City Engineer, visited the 
Gennevilliers power station, which is eight miles north 
of Paris, and although only partially completed, already 
accommodates from eight to ten-generators, each of 
40,000 kw., and constitutes the largest station of its 
kind in Europe. 


A Profitable 
Continental 
Visit. 


The party also visited the Paris generating station 
at St. Ouen, and were shown the remarkably efficient 
and up-to-date coal and ash-handling plant which deals 
with some eighty tons of material per day, and makes 
very effective use of a comparatively low grade of 
coal, whilst the ash and refuse are mechanically washed 
and screened, to be subsequently used in the manufac- 
ture of bricks. It is claimed by the sponsors of the 
trip that much valuable information and data have been 
secured as a result, and that advantage will be taken 
of the collated information in securing maximum 
efficiency and the very latest practices in connection 
with the Nottingham scheme now under consideration, 
In view of the fact that representative councillors of 
our larger cities have seldom had the opportunity of 
acquiring first-hand information and experience of 
such gigantic schemes as those upon which they are 
now required to legislate, there is much to be said in 
commendation of the system of inspection thus in- 
augurated at Nottingham. 


The Daily Май having displayed such active interest 
in the early fostering of automatic telephony for public 
service in this country, it is the more 

Automatic surprising to note a recent para- 
Telephone graph in that journal which would 
Development. appear to indicate that their technical 
reporters are no longer abreast of 

the times in regard to the facts concerning automatic 
telephone development. In referring to automatic 
telephone tests now being conducted by the General 
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Post Office at their research station at Dollis Hill, the 
writer conveys the impression that there is a multi- 
plicity of systems, none of which are yet perfected, 
and that the department is still busily engaged in 
developing a satisfactory system for use in this 
country. Fleetwood is referred to as having the latest 
system, whilst that at Leeds,, the largest automatic tcle- 
phone exchange at present in this country, and in fact, 
in kiurope, is dubbed an older system, and credited with 
6,000 lines only, whereas the actual total is now nearer 
10,000. The automatic telephoning of London, also, 
is referred to in a future tense, and as indicating a 
vast problem which has not yet been satisfactorily 
solved. 


As a matter of fact, although there are admittedly 
several systems of automatic telephony on trial in this 
country, there is only one which is a firmly established 
commercial success and: has already been adapted to 
the successful inter-switching of well over a million 
lines in the United States, South America, Australia, 
India, Mesopotamia, Manchuria, and other equally 
remote districts. Thes Strowger system, originally 
invented by an undertaker of that name, has now! been 
in active operation for well over a quarter of a century, 
and has long since proved its praticability for cities 
. of the largest dimensions, equally with the requirements 
of small and insignificant private exchanges for inter- 
departmental telephoning. It is the Strowger system 
which has been adopted in the majority of existing 
British exchanges so far converted, and is equally 
adaptable to the more complex requirements of such 
a metropolis as London or New York. 


The sponsors of the original Strowger system of 
automatic telephony number a majority of the most 
efficient automatic telephone engineers either in this 
country or the United States. Constant developments 
are taking place on both sides of the Atlantic, and 
those engineers have yet to be confronted with a com- 
mercial telephone problem which they are incapable of 
solving with the apparatus and equipment already 
available. Given a sufficiently progressive policy on the 
part of our telephone administrators, it is safe to predict 
that in another ten years Strowger automatic telephony 
will predominate over the present manual service which 
it is now so rapidly displacing. 


A rather curious side-light on the mutual inter- 
dependence of coal and electrical energy was revealed 


by Professor Douglas Нау, of 
Reciprocity. Sheffield University, in the course 
of a lecture on ““ Recent Electrical 


” 


Developments in Coal Mining," delivered at the Inter- 
national Mining Exhibition at the Agricultural Hall. 
According to Professor Hay, if we were suddenly to 
lose the service of electricity in our collieries, coal 
would cost us very much more. So rapid has been 
this development that the coal mining industry is now 
almost entirely dependent upon electricity as a source 
of power for the successful and economic winning of 
our coal seams; without it many mines could not be 
operated, and others could not produce at an economic 
cost. This little appreciated fact is the more remarkable 
when we come to consider for a moment the reverse 
side of the picture and realise how absolutely dependent 
the electricity supply industry is upon a cheap and 
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abundant coal supply. Both industries are mutually 
and indissolubly interlinked and could not exist apait, 
however much they have been able to do so in the past, 
when the demand for both products had not attained 
to present-day dimensions. 


Once again, as is customary at this period, the 
secretary of the Institution of Electrical Engineers 
issues his appeal for papers on sub- 


A Chance for jects of interest to the electrical 
Distinction. industry. These papers may be suit- 
able for discussion at ordinary 


metings or for publication in the Institution Journal 
without being read at a meeting. All papers accepted 
by the Council for publication, and printed in the 
Journal are eligible for premiums, whether read and 
discused at a meeting or not. As there are now no 
less than eleven premiums or awards for excellence in 
particular branches, as well as for papers on general 
electrical subjects, there is every inducement to 
ambitious members and associates to submit appro- 
priate contributions. 


There is no better way of achieving a reputation 
in the profession or demonstrating one's cutstanding 
knowledge or ability in any given branch of electrical 
industry than through the medium of 
Institution paper. Publications in the Journal which 
have outstanding merit or qualify for a premium, are 
generally regarded as classics on the subject dealt 
with, and their authors are accepted as leading 
authorities in the particular subjects of the papers. 
Apart from this aspect of the question of contributing 
to the general interest, it should be the aim of f very 
member, associate and student, to do his bit towards 
making the Institution thoroughly representative of the 
profession for which it stands. Mere membership : nd 
the payment of an annual subscription does not con- 
stitute the full duty of those who belong to this body, 
and if every subscriber made a point of contributing 
at least one essay on а pet subject during his term of 
membership, the meetings and the Journal would 
materially benefit, whilst the Institution as a body 
would be greatly assisted in the achievement of its 
avowed objects. 


e ELEKTRON. 


Unemployment Books.—The Minister of Labour desires to 
call the attention of employers and insured contributors to the 
fact that their Unemployment Books for 1922-23 cease to be 
current on July т, 1923, and must be exchanged for new 
books during the week ending July 7, 1923. Employers 
should communicate immediately with the nearest Employment 
Exchange or Branch Employment Office of the Ministry of 
Labour, if they have not already done so, respecting the special 
facilities available in this connection, 


New Zealand.--An important proposition is now before the 
Hutt Valley Power Board in connection with the installation 
of an electric distribution system in the district. It has been 
approved by a large majority of the ratepayers, the idea being 
to raise a loan of £200,000 and to obtain power to the ultimate 
extent of 2,000 k.v.a. from the hydro electric station at 
Mangahao. The money would be laid out in extra high-tension 
lines sub-stations and distribution generally. Messrs. Templin 
amd Toogood, hydro electrical engineers, of 11, Gray Street, 
Weilington, N.Z., have been appoipted consulting engineers to 
the Board, and fuller particulars may be obtained from the 
Department of Overseas Trade, 35, Old Queen Street, London, 
S.W.1. It should mean important orders for English electrical 
engineering firms. 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ‘‘ Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replres in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, 1], in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 


the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on & 
separate sheet of paper attached to the manuscript. Competitors may adopt a “* nom 
de plume," but, both in the case of questions and answers, the competitor's real nume 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 


six CORN tore who win the first or second prize the most times during the next twelve 
months. 


The words *‘ Questions and Answers" or “Q” and “ A” should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 161. 


Are there any hard and fast rules for the earthing 
of motors? The other day one of my motors, 10 b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about 1 in. copper. 
As this was evidently not strong enough, what wire 
should be used?—‘* EXAMINER,”’ 

QUESTION. No. 162. 


Can any reader give me details of the facts which 
govern the choice of high-tension insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 
it affect insulators used on voltages of over or under 
6,600 volts?—'' JoINTER." 


(Replies to Questions Nos. 161 and 162 must be 
received not later than June 30, 1923. 


Answers to Questions. 
QuEsTION No. 157. 

Can any reader give me details from which I can 
make a Nodon Valve to enable me to charge accumu- 
lators from an A.C. supply? What is the action of 
such a valve ?—‘‘ WIRELESS.” 

ANSWERS TO QUESTION No. 157. 

The first prize (ros). has been awarded to S. J. 
Berryman, Gustavus Road, Camborne, Cornwall, fcr 
the following reply :—- 

The Nodon valve is an electrolytic rectifier in which 
the cathode is an aluminium alloy rod held centrally 
in a vessel made of lead, which forms the anode and 
contains the electrolyte, this being a concentrated solu- 
tion of ammonium sulphate. Only a short portion 
at the lower end of the cathode is utilised, the rest, 
which is rather smaller in diameter, being protected 
from action by an enclosing glass sleeve. The density 
of the current at the cathode ranges from 5 to 10 
amps. per sq. cm. In large sizes the cells are made 
double, and a current of air is kept circulating between 
the walls by means of a motor-driven fan. 

The maximum efficiency is obtained at about 140 
volts, and the efficiency lies between 65 and 75 per 
cent. and is practically independent of the frequency 
between the limits of 25 and 200 cycles. 

Above a pressure of r4o volts the efficiency falls 
off very rapidly owing to breakdown of the film. The 
power factor is high, being over 9o per cent. at full 
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load. The valve is influenced д great deal by the 
temperature and should not exceed 50 deg. C. In 
order to utilise both halves of the supply wave, the 
Gratz method of connection is used (Fig. 4). 

The plan and elevation of a 5 amp Nodon valve 
is shown in Figs. 1 and 2. 
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In Fig. 3 we have an oscillograph record of the 
original supply voltage and the corresponding pulsating 
current at the Nodon valve terminals. 

. The Gratz method of rectifying current is shown 
in Fig. 4. This method consists: of employing four 
electrolytic rectifiers per phase, coupled. so that both 
halves of the supply wave are utilised. In Fig. 4 the 
arrangement shows the four cells in a single-phase 
rectifier, Cr, C2, C3 and C4 are the four rectifier cells. 
They are coupied in such a manner that the two 
left-hand cells are in series and are connected in 
parallel (but with poles opposed) to the two right-hand 
cells, which are also in series. The alternating current 
1s fed in at the centre points E F of each of the 
pair of cells, and the pulsating unidirectional current 
15 drawn from the junction C. D of the parallel arrange- 
ment. Consider a current leaving the transformer by 
the terminal A at some instant; since the cell will only 
allow. curent to pass from lead to aluminium, the 
current will pass through C2, then through the load 
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instant 


and back to terminal B by way of Сз. An 
later the current has reversed and leaves the terminal 
B of the transformer, traverses Cr, then the external 
circuit in the same direction as before and returns to 
terminal A through C4. 
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The direction of the current through the external 


.load is therefore always the same, but varies between 


zero and its maximum value with twice the frequency 
of the supply.—S. J. BERRYMAN. 


The Second Prize Winner’s reply will be published in 
due course, 


Finance.—The annual report of the Rangoon Electric Tramway 
and Supply Co., Ltd., for the year 1922, shows a gross profit 
of nearly £130,000, and after deducting debenture interest, 
depreciation, income tax, etc., and making ample allowances 
for reserve, there is a balance which will enable the payment 
of a satisfactory dividend on the ordinary shares and leave a 
sum of over £18,000 to be carried forward 

Chloride Hospitality —During the recent conference and 
summer outing which has been held by the Т.Е.Е. in Man- 
chester and Liverpool, a visit was made to the works of the 
Chloride Electrical Storage Co., Ltd., the party being conveyed 
thereto by coaches supplied by the Lancashire United Tram- 
ways, Ltd., of Atherton, and we have been favoured with a 
photograph showing the party enjoying themselves on the lawn 
outside the Chloride works. From its appearance they seem 
to have had a very good time. 
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MANUFACTURE OF LAMPS.* 


This lecture, given in the Library at St. Bride's, 
attracted a good attendance, but the considerable 
trouble which the lecturer had evidently taken deserved 
considerably more. There was an extensive display of 
material and apparatus connected with the manufacture 
of lamps. The lecture was illustrated with lantern 
slides too numerous for us to attempt to reproduce as 
illustrations. The chair was taken at seven o'clock by 
the President, Mr. W. E. Highfield, who, with a brief 
introduction, at once called on Mr. Dudding to speak. 

Mr. Dudding said: That I am able to discuss this 
subject with you this evening is due to the manage- 
ment of the Osram Lamp Works, who have granted 
me every facility in collecting material for this lecture, 
and, in addition, I have to thank many of my colleagues 
on the staff of the Research Laboratories of the G. E.C., 
particularly Mr. Winch, who has helped in erectiug the 
apparatus which is on view. 

You are, no doubt, all very familiar with the common- 
place articles which are to claim our attention this 
evening. 

It is possible that you have been more impressed 
by their vices than by their virtues, but few, I think, 
realise how wide a range of phenomena are involved in 
their manufacture, or how complex is the interplay of 
chemical and physical forces within their glass 
envelopes. I trust I shall be able to interest you by a 
short survey of their past history and their present state 
of development. 

The production of artificial light has undoubtedly 
interested mankind from the most remote times. We 
know that backward races have been met during recent 
years who still rely on rubbing dry sticks together in 
order to create а fire for cooking or for comfort, and 
light for protection against beasts of prey at night. 

The splinter of resinous wood used as a soure of 
light is referred to by writers separated in time by 
centuries. Homer and Scott both described feasts 
where attendants carried torches of pine wood. The 
“ link boy ’’ who lighted pedestrians to their homes by 
means of a pine torch did not cease practising his pro- 
fession in. London till 1840. 

As primitive man made tools of stone he could 
scarcely avoid noticing that sparks were readily formed 
when certain kinds of stone were struck together, and 
it is certain he used these sparks to ignite dry grass:s 
etc. 

Tinder boxes exist in our museums belonging to by- 
gone ages, and the modern petrol pipe-lighter is a direct 
descendant of this method of deriving artificial light. 

Again, crude lamps were made from stone, and later 
from glass and metal, in which reeds and grasses 
served as wicks and vegetable and animal oils as fuel. 
Lamps may be seen in the British Museum which were 
probably fashioned some 5,000 years ago. 

It does not require a powerful imagination to realise 
the noxious odour and smoke associated with' these 
early efforts of man to provide himself with artificial 
light. 

No marked improvement was made in oil-ourning 
lamps until Argand introduced the tubular wick ала 
glass chimney in 1784. The next advance was the 


* Paper read by Bernard P. Dudding, Esq., before the 
National Association of Supervising Electricians. 


introduction of the use of mineral oil about 1850. 


Similarly slow progress marked the evolution 
of the candle. It has been associated with religious 
ceremonies from about 1,000 to 2,000 years B.C. 


It is within the lifetime of present-day people that 
the plated wick was introduced in order to avoid 
snuffing. Even now, the odour of some modern candles - 
serves to remind us of the discomfort our forefathers 
endured in order to have the blessing of *' sun-rise 
alter sun-set.” 

Yet one other method appears to have been com- 
monly used by the ancients in order to provide them- 
selves with light. ‘Greek writers refer to a '' burning 
glass '' being used to set fire to dry grasses, and it is 
very probable that the Egyptians, who were skilled in 
the art of glass-making, used crude lenses to ignite 
inflammable material. It is significant that the term 
“ burning glass ’’ persisted until 1700, when science 
writers used the term frequently when referring to 
glass lenses. 

It is also worthy of note that the two industries, 
glass-making and light-making, have been associated 
since their infancy. 

A new era in lighing began when, in 1802, Wm. 
Murdoch, at a mecting of the Royal Society, described 
experiments on the production of coal gas by which he 
had illuminated his own home in 1792. In 1802 he 
illuminated some public signs in London, during a 
pageant commemorating the signing of the Treaty of 
Amiens. 

The use of gas for lighting rapidly spread throughout 
the world, and during quite recent years means have 
been devised to increase the efficiency of gas lamps. 

Coming now to electric lamps, we find that feeble 
electric ares were made in the infant years of electrical 
science. Humphrey Davy exhibited an arc lamp at the 
Royal Institution in 1801-2, i.e., at about the same time 
as Murdoch’s demonstration was made. 

However, it was thirty years later when Michael 
Faraday enunciated the laws of electro-magnetic 
induction, that the foundation of the electric lighting 
industry was laid, 

Grove lighted the Royal Institution with some plati- 
num filament lamps in 1847, but we shall see later that 
these lamps were not very efficient. A very marked 
step forward was made when Edison, in America, and 
Swan and Stearn, in England, successfully produced a 
carbon filament incandescent vacuum lamp in 1879-9o. 

The Nernst oxide filament, introduced in хвор, was 
the first step towards the production of a more efficient 
electric incandescent lamp. 

In rgos, tantalum, a metal discovered in 1803, was 
successfully made into filaments, and this resulted in 
still more efficient production of light. 

This improvement was followed rapidly by others. 
Osmium filament lamps were made іп 1905 (experi- 
mental lamps appear to have been made in 1898), and 
tungsten filament lamps in 1906. The next step was 
the introduction of the gasflled tungsten filament lamp 
in 1913, arising out of a research by Dr. Irving Lang- 
muir into the laws governing the transference of heat 
from a solid to a gas. | 

This remarkably rapid development was inspired by 
the recognition of definite laws of physics, which we 
will now consider briefly in order to appreciate both 
the development of the electric lamp and the limitations 
of our present-day lamps. 
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I ask the induigence of those familiar 
with the phenomenon of radiation while I 
briefly recall what is necessary to a clear 
understanding of what is to follow. 
Radiation is known under a variety of 
names, but the only difference js one of 
frequency of the electro-maginetic disturb- 
ance which gives rise to the radiation. 
Thus, X-rays are very high frequency 
radiation; wireless telegraphy uses low 
{requency radiation, whilst heat and light 
are intermediate. 

Light is the name given to the radia- 
tion to which the eye responds. 

Now, heated bodies radiate energy over 
a wide range of frequency, but the eye 
is sensitive to quite a small range. 

This is illustrated in Fig. 1, where the 
wave-length (the inverse of frequency) is 
plotted ‘horizontally and the quantity of 
energy radiated within a marrow band of 
wave-lengths is plotted vertically. 

The area of the curve represents total 
energy radiated. You will notice— 

(1) How small a proportion of the 
energy affects the eye and can pro- 
duce the sensation of vision, particu- 
larly at the lower temperatures. TS 

(2) How rapid!v the total energy in- 
creases witn rise jn temperature. 

(3) How the energy of short wave- 
length radiation increases тоге 
rapidly than that of long. 

(4) How the radio of energy in visible spectrum to 
the total increases with rise of temperature and 
considering visible speotrum only. 

The recognition of the last of these facts was that 
which inspired the search for materials which can be 
maintained at high temperatures without undue 
deterioration. 

The above simple relationships are made more com- 
plex by some materials exhibiting power to radiate 
selectively, but it 1s not possible or necessary to con- 
sider this phenomenon to-night. 


[EIL 


Келле PER SECOND 
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Using any one substance as a filament material, we 
can see, therefore, that the maximum efficiency is fixed 
ч the maximum temperature at which the filament can 
be operated without evaporation sing О 7 
pos p causing (oo early 

In this connection, it is interesting to note that the 


melting points of tungsten and carbon are not very 


different, carbon being slightly the higher. But carbon 
evaporates more readily than tungsten, so that it is not 
possible to operate it at such a high temperature when 
used as a filament. \ 

The natural question to ask is 
be prevented or retarted? 


(T^ be continued.) 


: How can evaporation 
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Good Luck.—Congratulations to Mr. J. B. Taltaval, the 
Owner of our contemporary, The Telegraph and Telephone Age. 
of New York, on the completion of forty years of successful 
journalism. Every issue of the paper since it was established 
on June 1, 1883, has been produced by him, and he has every 
reason to be proud of his record. The paper has a splendia 
sale among telegraph and telephone employees, not only in 
the United States but also in most other countries of the globe. 
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Various Items, 


Meetings —A meeting of the Institution of Engineering Ën- 
spection will be held at the Royal Society of Arts, John Street, 
Adelphi, London, W.C.2, on Wednesday, July 18, at 7.30 p.m., 
when Mr, R. P. Wilson, М.І.Е.Е., will read a paper entitled 
“Molecules, Atoms and Electrons.” Members of the I.E.F 
and others interested in the subject are cordially invited tc 
attend, 

G.E.C. Studio Arc Lamps.—We expect that the majority o! 
our readers have seen the photographs of the royal wedding 
group which were taken at Buckingham Palace on April 26 
on the occasion of the wedding of H.R.H. the Duke of York. 
These photographs, which came out so remarkably clear, were 
obtained under the light of G.E.C. Studio Arc Lamps, and 
the photographers, Messrs. Elliott and Fry, Ltd., state that 
they gave every satisfaction. 

Presentation.—On the 2nd inst. Mr. Hird, the general 
manager of Siemens Brothers and Co., Ltd., presented Mr. 
R. H. Peet, in commemoration of his jubilee with the com 
pany, with a gold watch bearing the following inscription :— 
“Presented to Reginald H. Peet, Esq., by his colleagues as a 
mark of appreciation on completing his fiftieth year on the 
staff of Siemens Brothers and Co., Ltd. March, 1923.” This 
mark of friendly feeling and good fellowship on the part of 
his colleagues was much appreciated by the recipient. The 
directors of the company supplemented this handsome gift 
by a substantial cheque. 

The Batti Wallah’s Society.—We are pleased to hear from 
Mr. Whitgift, the energetic secretary of this society, that it 
is gcing to be revived, and, as far as possible, brought up 


again to its full pre-war strength. An excellent programme 
is being prepared for the forthcoming summer, including a 
summer outing, and a riverside garden fete in August, а visit 


to the first motor-boat racing and regatta above the Thames 
on June 3o, and a visit to a new super-liner in the late autumn. 
Full particulars can be obtained from Mr. Whitgift at 7, 
Coulter Road, London, W.6, and he cordially invites applica- 
tions from interested readers. Mr. Edgar Barralet is the 
president for the new session, with M, A. J. Greenly as vice- 
president. 
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By W. R. BOWKER, 


HIS book, which has just recently been pub- 
lished, is really the third and enlarged 
edition of Mr. Bowker’s well-known work ' Dynamo, 
Motor and Switchboard Circuits.” П 
ently practical treatise on Direct, Alternating, 
Polyphase and  Hydro- Electrical Engineering 
Circuits, with 166 wonderfully clear and useful dia- 
grams. 


It is an emin- 
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[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus ten per cent, for postage (mini- 
mum 2d.), and orders will be appreciated. | 


WorksHor Routine. By W. J. Hiscox. (Chap- 
man and Hall. 9s. 6d. net.)—There are many books in 
existence dealing with works systems, many of them 
written from the point of view rather of the accountant 
than that of the works manager ‘The practical side is 
in consequence to a very great extent lost count of. In 
this book of Mr. Hiscox’s we have workshop routine 
discussed with special reference to standing instruc- 
tions, and the result is a work that should be of con- 
siderable value and use, particularly to engineers. 

The writer’s grip of the subject is emphasised by the 
remark that the staff should be ‘the most productive 
part of the organisation. Providing’ the staff is pro- 
perly selected and handled this remark is very true. 

As an instance of organisation generally it is cited 
how that the war changed the whole aspect of industry 
and forced re-organisation in order to cater for new 
conditions, and that even the most briliant pre-war 
organisers had difficulty in handling such conditions. 
One of the great troubles in industrial circles to-day 
appears to be that war-trained organisers are attempt- 
ing to use the same systems to-day as were brought 
into being during those recent years of forced produc- 
tion. Such systems, as many firms know to their 
sorrow, cannot be continued at the present time, ana 
executive members of the staff of such firms are recon- 
mended to read Mr. Hiscox’s book, as without doubt 
they will find in it many valuable pointers that will 
help them to modify an unwieldy system and assist 
them in efficient management. 

All works departments are dealt with, and the co 
ordinated methods suggested will prevent what is only 
too general in factories, and that is, the various depart- 
ments working in more or less water-tight compart- 
ments, not knowing or perhaps caring how other 
departments work, which of necessity means lack of 

| unity throughout the factory. 
Mr. Hiscox's book is one of the few on the subject 
that we can without hesitation recommend. 


ELECTRIC HEATING. js qp WC 
Beauchamp. 118 pp., 42 figs., 7 tables. (Pitman, 
25. 6d.)—The extremely valuable series of Pitman's 
primers has gained much by the addition of this work, 
Which is admirably conceived to stimulate the interest 
of contractors, supply engineers, works and produc- 
tion engineers in the possibilities of applying electricity 
to heating processes where the value of the product is 
Such as to make ordinary considerations of cost sub- 
Needless to say, the efficiency, adaptability, 


The 
wide field in which electricity as a heating medium is 


| now in general use is concisely covered, particularly 
{important being the excellent chapter on electrically 
} heated tools and appliances, as there is room here for 


much greater use of electricity than is made at present. 
{ Other more specialised chapters are devoted to ovens 
| and muffles, the melting of metals, welding, canteen 
ycookery, baking, etc. То make the book complete for 
{ those it is particularly intended to reach, we might add 
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that information is given on the general methods of 
converting electricity into heat, on installation work, 
and on the nature and problems of economical supply, 
including the storage of energy in the form of heat. 
There is a useful appendix on the conversion of tem- 
peratures, the heat required to. raise temperatures, 
various melting and boiling points, specific heats, 
coefficients of expansion, etc., and details of nickel- 
chromium resistance wires. The whole is embellished 
with illustrations of actual apparatus and diagrams. 


THe ELEMENTARY PRINCIPLES OF LIGHTING AND 
Рнотометкү. By John W. T. Walsh. (Methuen. 
1os. 6d. net.)—Mr. Walsh is well known as an expert 
on photometry, and has been associated with this 
branch of the work of the National Physical Laboratory 
for many years. One finds, therefore, that this subject 
is very adequately treated. The account of methods 
of measuring candle-power, working out polar curves, 
etc., is informative, and it is interesting to note that 
the sphere photometer is now regarded as a well 
established apparatus for determining ‘‘ average ”’ 
or mean spherical candle-power. In view of the fact 
that polar curves of modern sources differ so widely, 
photometric measurements of candle-power at a single 
angle are of little value, The course preferred by the 
author is to state values in average candle-power. 
Older treatises usually confined themselves to an 
account of the chief forms of photometers used in the 
laboratory, Readers of this work will discover that 
the measurement of illumination in situ has become 
quite a familiar process, and a variety of instruments 
for this purpose are iliustrated. Mr. Walsh also shows 
how illumination can be predicted by simple means 
when the characteristics of the lighting units are 
known, and gives some useful rules for the spacing 
of illuminants. These and similar matters are dealt 
with in the earlier chapters (I.-V.). Тһе remainder 
of the book is devoted mainly to practical lighting 
problems, and this is naturally the portion which will 
make the widest appeal. Much of the matter is quite 
readable, in spite of the somewhat formidable title. 
The advice on the lighting of schools, offices, fac- 
tories, etc., is sound and easily followed, and one 
receives the impression that, as a result of the dis- 
cussions of the Illuminating Engineering Society, tne 
principles of good lighting are becoming clearly crys- 
tallised. At the same time, the subject matter covers a 
very wide field. The remarks on the lighting of various 
classes of factories are specially helpful; it cannot be 
too strongly emphasised that such cases cannot be 
treated in a rule-of-thumb manner. Each industry 
presents lighting problems cf its own. Amongst other 
miscellaneous matters dealt with may be mentioned 
the lighting of mines, the testing of searchlights, the 
design of motor-car headlights апі applications of 
coloured light. The final chapter on ‘‘ Light Pro- 
jection ’’ is perhaps one of the most interesting in 
the book. There is a useful list of references, and 
an appendix containing official definitions of quantities 
used in illuminating engineering at the end of the book. 
The printing and paper are gcod, and there are many 
well-executed illustrations. While we imagine ‘that 
the book will be of special use to students, there is 
much in it to interest the general reader, and it gives 
an excellent survey of the wide range of subjects now 
“illuminating engineering.” 
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GEORGE Lavineton. Ву John Harlock. 440 рр, 
8vo. (Stockwell, zs. 6d.)—So true to life are the 
characters in this fascinating story founded on the 
introduction of electric lighting into the West ol 
England in the pioneering days that we not only recog- 
nise them all, but can visualise them and even feel their 
presence. This feature is perhaps the one which 
strikes us the most forcibly, though, except for a 
pardonable looseness of expression on electrical matters 
on a few occasions, the actual difficulties which were, 
and to some extent still are, experienced in connection 
with the establishment and development of electric 
service are truly set forth. Experienced business men 
are well acquainted with the sharp practice still so 
often practised to hinder trade rivals, the obstruction 
to progress by vested interests, the pigheadedness of 
local authorities, the harm which can be done by the 
black sheep of the Press, the large proportion of knaves 
to honest, upright men, and the uncertainties of the 
course events will take in a Court of law, especially 
where counsel are not equally learned in the loop holes 
in the law, that to them there may be little which they 
do not know. To the vast majority of toilers, how- 
ever, the information in this interesting story should 
prove of value as enabling them to avoid the pitfalls 
which beset the path of the progressive but more 
inexperienced. The electrical matters in the book 
should prove as interesting to the lay as to the 
electrical reader, and they form only a part of the 
subject matter, the hero, George Lavington, being a 
young man who had to fight his own way up from 
childhood and makes good in the boot and shoe busi- 
ness. He becomes interested in electrical matters and 
eventually becomes the dominating force in securing 
the benefits of electricity for the inhabitants of a large 
country town. He is, however, ruined in the process. 
He marries a young girl who seems to be really in 
love with him. Though in his own way he is in love 
with her, he is too wrapped in business and does not 
confide at all in her. When the crash comes she decides 
to leave him, but at the last, when he is taken ill, she 
stays and saves his life. The love interest is the 
weakest part of the book, which would be better if the 
first roo pages or so were condensed. The author 
writes in a peculiarly simple style and shows that he is 
most observant of detail. 


Trade Notes. 


The June issue of the monthly trade price list which is issued 
by the Siemens and English Electric Lamp Co., Ltd., gives 
details of a very large number of standard accessories which 
are required by factors and installation contractors generally, 
and it should therefore be obtained without delay by any trade 
firm who has not yet received.a copy. It will be sent regularly 
on receipt of proper trade application 

An. interesting leailet, quoting details and prices of M.W. 
Yortable Battery. Charging Sets, has just been issued by 
Мг. M. W. Woods, 13/15, Railway-Approach, London, S.E.1. 
It gives full particulars of these sets for charging accumulators 
direct from electric supply mains, and they are claimed to be 
very efficient. The list should therefore appeal to a very large 
number of our readers, It will be forwarded free on applica- 
tion. 

Shenton and Co., Ltd., of 68/69, Shoe Lane, E.C.4, have just 
issued their new net trade list of electrical accessories. This 
has now been alphabetically arranged in order to enable cus- 
tomers to pick out immediately the lines of which they require 
prices, and it should therefore prove. of use to all electrical 
contractors for quick reference purposes. It will be sent on the 
usual trade application asking for List 623. 


Messrs. Stilwell and Sons, name plate makers, of 7. Jordan 
Well, Coventry, are issuing leaflets illustrating a few of the 
many types of name and instruction plates which they manu- 
facture for the electrical and allied trades. These goods 
should be of direct interest to every manufacturer of, or dealer 
in, wireless supplies and kindred appliances, and Messrs. 
Stilwell invite inquiries, Their advert. will be found in our 
prepaid pages, 

Manufacturers of wireless supplies and others who wish to 
purchase wireless cabinets will be interested in the advert. of 
Messrs. Pickett Bros., cabinet makers, of Albion Road, Pincott 
Road. Bexley Heath, S.E., which appears in our prepaid 
columns. They invite inquiries, and are prepared to quote 
low prices combined with good material. 

The June issue of the "Sunco " monthly stock price list 
deals with many standard accessories, as well as with portable 
electric tools, jointing materials, “Apex” ironclad switch and 
fuse gear, wireless apparatus, headphones; etc. It should in 
due course reach all the clients of the Sun Electrical Co., of 120, 
Charing Cross Road, London, W.C.z. If not received, it will 
be sent on proper trade application. 


Mr. Claude E. Mayer, who has had 18 years’ technical ex- 
perience in shops and drawing-office, and, as such, advertises 
regularly in our small advertisement pages, has joined forces 
with Mr. P. J. Linford, a wireless expert, late of the Marconi 
staff, and they have started business as the Mayford Wireless 
Ce., at 11, The Parade, Upper Brockley Road, London, S.E.4. 
As retailers they will be pleased to receive trade catalogues 
and lists from wholesale manufacturers. Postal address: 18, 
Geoffrey. Road, London, S.E.4. 

Messrs. Clarkson, Hood and Co., 45, Hope Street, Glasgow, 
representatives for Ateliers de Constructions Electriques de 
Charleroi, and of whom Mr. John A. Hood is sole partner, has 


assumed Mr. A. W. Kilpatrick as a partner in the business. 


The name of Clarkson, Hood and Co. will be retained, and 
the firm will continue to act as Scottish representatives for 
Messrs, Watshams, King Street, Covent Garden, Messrs. E. G. 
Lind and Co., and for Messrs. Townshends, Ltd., Birmingham. 

Barimar, Ltd., of 14-18, Lamb’s Conduit Street, Theobald’s 
Road, London, W.C.r, and branches, specialise in heavy weld- 
ing work, and they will be pleased to advise or assist any manu- 
facturers who have the misfortune to suffer machinery breakages. 
They state that they have all facilities for giving the quickest 
delivery of heavy welding repairs done on the site or in their 
own works. An illustrated and most informative booklet will 
be sent post paid in response to a post card. 

Quite a neat little booklet, entitled “ M.E.M. Aims and 
Claims," has been issued by our good friends, The Midland 
Electric Manufacturing Co., Ltd., of Barford Street, Birming- 
ham. It sets forth in clear and simple wording the objects 
which the company has set out to achieve in regard to the 
manufacture of electrical apparatus of high quality at low 
prices consistant with the said quality, as well as the manner 
in which they endeavour to carry them out. It is neatly 
illustrated with various views of the departments of the works 
and stores, and altogether does much credit to Mr. Birkett, 
the sales manager, who was responsible for its preparation. 
The pamphlet will be forwarded to апу trade reader on 
application. 
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THE RESISTANCES OF МЕТА ALLOYS AND 
NON-METALLIC SUBSTANCES. 


The resistances of metals and alloys do not bear 
a simple relation to each other. In this particular 
alloys behave just as other physical properties do with 
regard to the metals contained in them, their resistance 
is not obtained by knowing the proportions of the 
metals present to form a given alloy. Further, in the 
case of alloys, the increase in resistance due to rise in 
‘temperature is not so marked as in pure metals, for 
example, manganin, which is composed of 801, 161 
and 3 parts by weight of copper, manganese and nickel 
respectivelv, increases in resistance through a small 
range—o"^ to 35°C, beyond that the resistance falls 
slightly as the temperature rises. This is expressed by 
saying that beyond 35°C. manganin has a small negative 
temperature coefficient. German silver, 4, 1, and 2 parts 
by weight of copper, zinc and nickel respectively, and 
platinoid, 59, 25.5, 14, and 1.5 parts of copper, zinc, 
nickel and tungsten, vary little with rise of temperature, 
the coefficients being .00044 and .00022 in the order 
mentioned. Resista, the constituents of which are iron, 
nickel and manganese in the proportion of 80, 15 and 
5, has a temperature coefficient of .oorog. When it is 
remembered that the value for solid metals is about 
.0038, it will be seen that alloys are of much service 
for use in standard resistance coils and high-resistance 
measuring instruments, as temperature changes do 
not bring about appreciable discrepancies in their 
readings. 

If А, К, denote the resistances at o? and t°, and 
a the temperature coefficient of increase for a particular 
metal, then the relation 


Rak, (бє ЧЕ d) 
enables us to calculate the resistance at the new tem- 
perature /^C, where a is taken as .0038. 


The following shows how pure metals approximate to 
this mean value, viz. :— 


METAL, TEMP. COEFFICIENT a, 
Silver... Е: cop сос 2.088004. 
Copper (hard-drawn) ... Ee es 00388 
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METAL TEMP. COEFFICIENT 4. 
Platinum 0037 
Antimony ae And -0039 
Iron (annealed) vad .0062 
Nickel 0037 
Bismuth .00345 

The resistance thus ranges from the lowest, 


silver, 1.468 microhms, to Bismuth, r3r microhms per 
centimetre cube. 

The resistance for a metal at constant temperature 
for any length and sectional area is given by 


1 | А 
R —s—, where R = resistance in ohms. 
a 


S = specific resistance in ohms per inch 
cube. 


l = length in inches. 
4 — sectional area in square inches, 
And when the section is circular the formula becomes 


R AE where d = diameter in inches. 


In the case of non-metals, the position is not so easily 
expressed. Generally speaking, when the temperature 
rises, the resistance falls; for instance, at the temperature 
of the air the resistance of carbon is nearly twice what 
it is when employed at full voltage in a filament lamp. 
It has been stated that in experiments conducted with 
such filaments, when the cold resistance was 600 ohms, 
the hot resistance at 75 volts was 288 ohms, and 
remained at this while the voltage rose to 9o, from 
this pressure to that of 140 volts the resistance 
slowly rose to 293 ohms. For purposes of calculation 
the temperature coefficient of carbon is taken as minus 
.00052. 

Zirconia, an oxide of zirconium, used іп the Nernst 
lamp, is a non-conductor when cold, that is, it has a 
high resistance, but when warmed by the platinum 
heater surrounding it, becomes a conductor; and it is 
this fact which renders the lamp so effective in operation 
—the newest form taking only .9 watt per candle at 
200 volts. Gutta-percha (rubber and sulphur) is another 
case in point, at 24°C the resistance is 24 times less than 
it is асоб. 

For liquids, the same law obtains as in non-metals, 
they have a negative temperature coefficient, the value 
being .o15 per degree Centigrade, although the specific 
resistance, the “s” in the equation already given, 
differs widely. A 25 per cent. solution of oil of vitriol 
has a specific resistance of r ohm, and a 5 per cent. 
solution 4.81 ohms per centimetre cube. Saturated 
solutions of common salt and salammoniac, bodies 
much alike in chemical behaviour, have a resistance 
of 5 ohms, while those of sulphate of zinc and sulphate 
of copper have resistances of 20 and 30 ohms in the 
same units. 
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In the current issue will be found the advert of Messrs. 
Chapman and Hall, Ltd., who have just recently published 
vnrious books of interest to quite a number of our readers. 
They should make a point of writing and asking for prospectus 
М2? 

A neatly printed show card quoting testimonials, press 
opinions, etc., has just heen issued by the Automatic and 
Electric Furnaces, Ltd., of 175. Farringdon Road, London, 
E.C.r. It should prove of interest io all who have to use harden- 
ing steel in which the accuracy of the hardening is absolutely 
essential. 
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THE CROWBOROUGH CENTRAL STATION. 


In June, 1899, the Crowborough District Gas and 
Electricity Co. obtained a special Act authorising them 
to supply electricity, and in July, 1913, a further Act. 
Owing to the war, progress could not be made, but 
in January, 1922, Sir Charles Bright and Partners, 
Ltd., consulting engineers, were called in to advise 
the company as to putting the provisions of the Acts 
into operation, and Mr. A. Hugh Seabrook, who is a 
director of the firm, has furnished us with the following 
particulars of the installation. 

The area of supply is a very straggling one, and, 
from the point of view of gas 
and electricity supply, a “ thin” 
one. It called for high-pressure 
systems whether fo- gas or 
electricitv. Such a district re- 
quired considerable care in the 
lay-out of the plant and geneva] 
design to enable a reasonable 
profit to be earned under the 
maximum price allowed by the 
electricity commission. 

A point of the greatest im- 
portance was that the mini- 
mum amount cf labour should 
be required for attending to 
the system. 

Owing fo the nature of the 
district, high pressure had to 
be employed, 240 volts pres- 
sure to the consumers, and 
2,400 volts pressure on the 
transmission lines. In the in- 
terests of simplicity and of 
cheapness, single pole single 
phase so period alternating 
current was decided upon. The 
great feature of this system is 
that there is no balancing and 
very little regulating required 
and there is only one live wire 
to trouble about. C row- 
borough being mainly a resi- 
dential district, the power load 
is likely to be inconsiderable, 
but in any case, the modern 
single-phase motor is, for all 
intents and purposes, as good 
in every respect as either three- 
phase or direct current up to 
75-80 h.p. 

The system is arranged so 
that the generating and switch- 
board pressure is 250 volts, 
and local supplies are given 
direct. The high pressure is 
controlled through a low-pres- 
sure feeder pane! connected 
with the transformers which 
are fixed outside the power 
station, the step-up pressure 
being 2,500 volts. Thus all 
high-pressure parts) are kept 
outside the generating station. 

No switchgear of any kind 
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is used on the switchboard in connection with the high- 
pressure feeder cables, the high-tension side of the 
transformer being connected direct to the feeder cable, 
while the low-tension side goes to the feeder panel. 

This system also enables a very flexible arrangement 
of pressure to be adopted, as 6,000 or 10,000 volts 
can be employed in the future if greater distances than 
the present become involved. 

A number of houses and hotels in the Crowborough 
district are equipped with private generating plants of 
varying voltages—25, 50, 100, etc. With alternating 


current the company can give these consumers any 


Fire. 1- 


FIG. 2. 
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pressure they require— which is a distinct advantage 
over direct current. 

The house to house transformer system has to be 
largely employed, and low-tension distributing net- 
works are almost non-existent. 

The cables were supplied by Messrs. ‘Henley’s Tele- 
graph Cable Company, and laid by the company's own 
staff. 

Coming to the generating station, this, as will be 
seen, consists of a plain serviceable brick, glass and 
slate building, capable of housing two roo-kw. sets 
and one 25-kw. set. The 25-kw. set and one roo-kw. 
set are installed, and during the year probably the 
second roo-kw. set will go in. It will be noticed that 
the usual temporary form of end is omitted; the con- 
tract price for the building was so reasonable that 
there was not much difference between a steel and iron 
end and a brick end. | 

No money has been wasted on the plant although 
everything essential has been provided. In the selec- 
tion of the generating plant special attention was paid 
to keeping the working expenses at a mini num, conse- 
quently a type of engine was selected that requires the 
least possible attendance, and the small engine runs 
for hours without any attendance. In fact, there is 
no permanent attendant in the station at all except when 
the roo-kw. set is running. 

To keep down costs of production town's gas-enzines 
in preference to suction gas-eagines are used.  Prob- 
ably suction gas plant would have given a lower fuel 
cost per k.w.h. It 15, however, not only the fuei cost that 
has to be considered, but fuel with attendance and with 
repairs, also there is no question whatever that the 
cost of attendance, repairs and cleaning on engines 
using town's gas is lower than on an engine using 
producer gas, apart altogether from the repairs, main- 
tenance and attendance of the gas-producing plant. 
in this connection it must be borne in mind that the 
engines are fixed close to the gas holders owned and 
worked by the same company, and quite a different 
price per therm can be considered as compared with 
the price that must be chareed on the mains system 
where distribution costs may probably equal the cost 
of gas at the works. 

It will be observed that an automatic voltage regula- 
tor has been installed. This may appear an extrava- 
gance for so small a station, but apart from the fact 
that the absence of-a regulator would have necessitated 
the employment of switchboard attendants, there is the 
fact that with an automatic regulator a more uniform 
pressure is obtained than can be effected by hand 
manipulation of the machines. t 

The pumping equipment for the cylinder cooling water 
is combined with the general works pumping require- 
ments, which enables a cheap stand-by supply for the 
engines to be obtained. 

‚ The compressed air starting arrangements also pro- 
vide a ready means of blowing dust frem the electrical 
plant without the installation of any special apparatus. 

The main contractors for the plant and switchboard 
were Messrs. Crompton and Co., Ltd.; the :oo-kw. 
engine is of the multi-cylinder medium speed horizontal 
type manufactured by the Premier Gas Engine Com- 
pany, and the small engine is a twin cylinder horizontal 
by Messrs. Crossley Bros., Ltd. The automatic voltage 
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` become a collecting spot for dust and dirt. 
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regulator is a Taylor-Scotson, supplied and fixed- by 
Messrs. Cox Walker, Ltd.,-of Darlington. The s-ton 
hand operated crane was supplied by Messrs. Woodfield 
and Company. ‘Tlie building was erected by Mr. W. 
Godley, of Jarvis «Brook, and the whole of the founda- 
tions for plant and buildings, trenches, chequer plates 
and so on, were constructed by the Crowborough 
District Gas and Electricity Company themselves. Mr. 
Seabrook states that no clerk of the works was em- 
ployed, but the whole of the erection and getting to 
work was carried out under the supervision of Mr. 
A. G. Cheal, A.M.I.Mech.E., the engineer, manager 
and secretary of the company. 

What is more, Mr. Seabrook states on behalf of his 
firm that he has never known, in 30 years’ experience, 
a contract to go ^hrough with less trouble and with 
practically no extras, which is an eloquent testimony 
alike to Mr. Cheal, the contractors and their respective 
staffs. . 

We are indebted to the courtesy of our con- 
temporary, The Power Engineer, for the loan of the 
two illustrations used in this article. 


G.E.C. INVISIBLE BELL WIRE. 


Ах ENTIRELY NEw DEPARTURE IN BELL WIRING. 


Even with the best material and best workmanship 
the wiring of an electric bell or domestic telephone 
installation is often far from satisfactory. The wires 
can never be entirely hidden, and multi-coloured wires 
secured by the usual staples are not only unsightly, 
marring the beauty of moulding or panelling, but 
eventually some of the wires are sure to sag, and thus 
In attempts 
to remove this the wires are often broken or pulled 
down. 

A remedy for these troubles is found in the invisible 
bell wire recently introduced by the Genera! Electric 
Co., Ltd., of Magnet House, Kingsway, and shown in 
accompanying: illustration. 


ОД < 


This bell wire, which is covered by Patent No. 
6101/22, consists of twin copper strips 5 by 120 mils 
laid parallel between two felt paper tapes 2 in. 
wide and stuck together by special glue. -This is 
supplied in coils of 100 yards and can be fixed on walls 
under wall paper or distemper, on the ceiling under 
whitewash, or on the floor under carpet or oil-clcth, 
when it is quite concealed. If run on the surface it 
can be coloured or painted to match its surroundings 
and is then perfectly invisible. 

Compared with round wire the G.E.C. invisible bell 
wire has equal conductivity, and the insulation is excel- 
lent Its invisibilitv also renders it verv suitable for 
secret wiring for burglar alarms, as the conductors 
cannot be detected by the most skilful house-breaker. 

From the point of view of the installing engineer 


this new type of conductor has another advantage, for 


it can be installed with the utmost ease, and thus repre- 
sents a considerable saving cf time and labour in 


comparison with the ordinary method of bell wiring. 
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MAINTENANCE OF TELEPHONE CABLE.* 


By Mark T. CASTER, 


Lincoln Telephone and 
Lincoln, Neb. 


Plant Superintendent, 
Telegraph Co., 


(Concluded from page 312.) 
PROTECTION OF OPENING. 


First compress the wires together lightly and wrap 
the opening from end to end with two layers of freshly 
boiled out muslin, extending the wrapping three inches 
over the sheath at each end of the opening. The two 
layers of muslin should be wrapped in reverse directions 
without cutting at the end of the first layer. 

The muslin should not be wrapped any tighter than 
is necessary to produce a smooth surface. Tie the 
muslin at the end as shown in Fig. 4-4. The wrapping 
should then be boiled out by 
pouring hot paraffine first on the 
lead sheath at each end, and 
then working gradually toward 
the centre of the wrapping. 

The opening should then be 
wrapped with four layers of 
two-inch adhesive tape, extend- 
ing three inches farther back on 
the sheath than covered by the 
muslin. The two outside layers 
of tape should be placed in two 
pieces beginning at the ends and 
working towards the centre so 
as to lap in the manner of 


shingles. See Fig. 4-B. 
The cable should then be 
raised and the centre of the 


taped portion tied to the messen- 

ger with at least four turns of 

marlin as shown in Fig. 4-C. 
CONCLUSION. 

After the trouble has been 
located and cleared and the opening in the sheath pro- 
tected as described, the cable will be in condition to 
give service for a few weeks, if necessary. As soon 
as possible, however, an experienced cable splicer or 
a plumber, who can work in the location where the 
trouble was found, should be secured to replace the 
lead sheath and complete the repairs in a permanent 
manner. 

When a plumber is employed care should be taken 
to see that the temporary protection is removed ; that 
the repaired section is again boiled out with paraffine, 
following closely the instructions referred to in that 
section. Two or more layers of boiled muslin should 
then be applied over the conductors in the open section, 
after which a lead sleeve, just large enough to slide 
comfortably over the wrapped portion, should be applied 
and wiped joints made at both ends. Obviously it will 
be necessary to slit the sleeve in order to apply it. 


The plumber or experienced cable splicer will have 
no real difficulty in doing the lead work satisfactorily. 


* Telephony, Chicago. 


Tenders Wanted.—Particulars may be obtained from the 
Department of Overseas Trade at 35, Old Queen Street, London, 
S.W.r, of telephone switchboards which are required by the 
Postmaster-General's department at Melbourne and also of a` 
complete plant for an isolated station which is required by 


an important departmental store in Vancouver, British 
Columbia. 

_ Decimal Coinage, etc.—The June issue of the ‘Decimal 
Educator "(published by the Decimal Association, Finsbury 


Pavement House, E.C.2) contains further details of the Associa- 
tion's proposals with regard to the piecemeal method of obtain- 
ing its objects; a taking article by Miss Fortey, M.A., on 


[ Économy "; latest details of progress made since last issue 
and various items from U.S.A. showing the trend of opinion 
there. 


Personal.—Sir George Beilby, LL.D., F.R.S., has resigned 
after nearly seven years’ voluntary service as Director of Fuel 
Research and Chairman of the Fuel Research Board under the 
Department of Scientific and Industrial Research, and the 
Lord President has appointed Mr. C. H. Lander, D.Sc., 
M.I.Mech. E., A.M.Inst.C.E., to be Director of Fuel Research, 
and Sir Richard Threlfall, K.B.E., F.R.S., a present member 
of the Board, to be Chairman. Sir George Beilby retains his 
membership of the Advisory Council of the Department, and 
has consented to act as Honorary Advisor to the Board. 


PLACE 21 AYERS OF MUSLIN COVERING 3°OF SHEATH ON EACH SIDE 


F/G. B 


PLACE 4 LAYERS OF 2 AL YESIVE TAPE EXTENDING 6 OVER SHEATH 
WRAP THE 2 OUTER LAYERS FROM ENDS TOWARD CENTER. 


BENDO SHEATH UP AND TIF WRAPPED PLACE TO MESSENGER 50 THAT THE 
LAYERS OF TAPE Will TURN WATER AS SHINGLES OW A ROOF : 


Еіс. 4.—MerHop ОЕ TEMPORARILY PROTECTING THE 


OPENING IN THE CABLE SHEATH. 


Answers to Correspondents. 


BROADCASTING AND THE THEATRES. 
To the Editor of ELECTRICITY. 

Sin,—I notice your remark on the “Avowed hostility 
of the theatrical magnates whose grievance is largely 
imaginary.” After all, the theatrical interests know 
their own business best. The public, including the 
electrical world, hardly has any right either to suggest 
or to advise the entertainment industry to take any 
line with its property, which it has built up with so 
much care and patience, unless it approves that line 
itself. This is a purely domestic matter, and before it 
will consider ithe issues at all, the entertainment industry 
intends to have its position regularised from the 
official standpoint. ^ It naturally considers that it is 
quite time to stop all attempts at what I may call easy 
exploitation.—Y ours very faithfully, 

CHARLES WATNEY, 
Parliamentary Representative. 
13, Courtfield Road, 
South Kensington, 
June 12, 1923. 


S. W.7. 
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SAFETY FIRST 


Wiring Rules 
which ensure “SAFETY ” 
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Get a reliable contractor whose 
reputation is based on quality of 


work, not low price. 


М 


do 


Copyright 

L. B. Atkinson, 
Exclusive Licensees, 

1 Members of the C.M.A. 


S 

e 
B 
| e. 753 
[ e. 
| е The Anchor Cable Co., Ltd 
| ы British Insulated and Helsby 
—, Cables, Ltd. 
m o Callender’s Cable and Con- 
| ° struction Co., Lid. 
` . The Craigpark Electric Cable 
\ Е Co., Ltd. 

ө 


Specify (though he will himself 
so) 


C.M.A. CABLES 


with the design on the label. 


Makers of C.M.A. Cables: 


The Greengate & Irwell 


Rubber Co., Ltd. 

W. T. Glover & Co., Ltd. 

W. T. Henleys Telegraph 
Works Co., Ltd. 

The India - Rubber, Gutta- 
Percha & Telegraph Works 
Co., Ltd. 


Johnson & Phillips, Ltd. 


Liverpool Electric Cable Co., 


Ltd. 
The London Electric Wire 
Co. and Smiths, Ltd. 
Siemens Brothers & Co., Ltd. 


St. Helens Cable & Rubber 
Co., Ltd. 


Union Cable Co., Ltd. 
Western Electric Co., Ltd. 
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W.T. HENLEY’S TELEGRAPH WORKS Co., Ltd., 
Blomfield Street, London, E..C.2. 
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TRADE we" 


MOTORS, A.C. & D.C. 
DYNAMOS. 


MOTOR GENERATORS. 


REOR» 


OH MMETER 


A TRUE 


OHMMETER —NOT A VOLTMETER 
CALIBRATED IN OHMS. 


500 VOLT GENERATOR 
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Head Office 5 T" & : Works :— 
Scal Zero to Infinity, with clear 4 SAND PITS, BIRMINGHAM 
readin. s from 10,000 Oams to HIGBRO," B'HAM. 
10. ELO 


(CENTRAL 1648 BCH. EX.) 
Branchs :— 
265, STRAND, LONDON, W.C.2. 


(CITY 5956.) 
3, YORK STREET, MANCHESTER 
BROADHEATH, MANCHESTER, катаа 
Phone—Altrincham 164 


А А 84, ALBION STREET, LEEDS 
Grams Infusion, Altrincham. 
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(22162.) 


Record Electrical Go. 


Ltd. 
INSTRUMENT MAKERS 
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TO OUR READERS. 


ELEOTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application., Subscription; 1%s.a year, 6e. 6d. half year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 


Questions to which an answer is required must be accompanied by a 1id. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
89, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


| Current Topics. 


In the development of any new invention or 
application of science to everyday requirements, it is 
remarkable how slavishly we follow 
conventional design, and how diffi- 
cult it is to persuade designers, 
manufacturers, or the purchasing 
| public to consider any radical departure. For example, 
| when the motor-car made its first appearance it was, 
pin effect, a horseless carriage, the shafts having been 
| removed and an engine placed as nearly as possible in 
[ the position previously occupied by the horse, viz., in 
| front of the vehicle, and there it remains to this day, 
, more than a quarter of a century afterwards. Much 
| the same applies to electric heating, for the conven- 

tional electric fires of to-day are made to resemble the 
| open glowing coal fire as closely as possible, and, what 
|25 more, аге placed, in nine cases out of ten, in the 
|fireplace, and the original flue left unsealed, with the 
i result that at least 50 per cent. of the resultant heat 
| goes up the chimney. 


Conventional 
| or Original? 


| The evolution of electric heating affords rather an 
‘interesting study, for, commencing with the lamp 
radiator or group of heavy current tubular carbon 
filament lamps mounted in front of a reflector, it passed 
through an era of convectors, in which the source of 
heat was invisible, and it was sought to raise the tem- 
perature of the surrounding air rather than communi- 
cate warmth by direct radiation. Then came the 
infinitely wider field of application opened up by the 
introduction of ni-chrome wire and ribbon, with its 
well-known resistance to fusion or oxidisation at high 
temperatures, and immediately there was a return to 
the conventional glowing fire effect, supplemented 
atterly by reflections which tend to increase the 
radiation, but do not, of course, augment the total 
‘heat generated. 


| Latterly, there is a tendency to revert to invisible 
heat sources, vide a system recently described in 
ivhich electric heat is generated at comparatively low 
jemperature from elements made up in screen or 

atting form, thus emulating the American hot-air 
System of heating, ог the practice in some British hotels. 
and hydros of central heating and distribution by either 
m or hot-water radiators. It would appear that 
(һе science of electric heating in its application to 
| touses and enclosed spaces generally is even yet im- 
properly understood, and that its sponsors have con- 
‘ented themselves with gauging the public fancy rather 
han Studying the fundamental and withal very simple 
‘rinciples, and applying them in the simplest and most 


| 
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efficient manner to the requirements of the times in 
which we live. When all is said and done, electrically 
generated heat is the most easily controlled, readily 
applied, and efficient method of adding to our bodily 
comfort that we possess in the light of present know- 
ledge, and there is every reason to turn it to best 
advantage by applying it in the scientifically correct 
manner, whether that method of application appeals to 
the public for the time being or otherwise. 


Electric heating will never be permanently popu- 
larised by presenting it in a dainty or attractive form. 
The man who buys an electric fire because it is of 
generaly pleasing design, and looked glowing and 
comfortable when he saw jt in the dealer's showroom, 
is not going' to retain it permanently in service if he 
receives, say, a £20 bill for current consumed at the 
end of the first six months after it is installed. You 
may sell that man one electric fire but you will never 
sell him another, and, what 15 more, he will take care 
to warn all his friends against the inordinate cost of 
electric heating. Catering for public taste in such 
things as electric fires is essentially not the way to 
build up a trade in such goods, or to create a heating 
load on the power station. 


To my mind, the true solution of the application of 
electric heating is not yet discovered; we have been 
so busy playing to the gallery and extolling the respec- 
tive merits of radiation and convection methods of 
transforming heat energy to rooms and their occupants 
that we are missing the real point, viz., the most 
economical means of applying electric heat to any 
given set of requirements. Already we have a very 
energetic and efficient Illuminating Engineering 
Society which has enormously advanced the cause of 
electric lighting by its thorough treatment of the mani- 
fold problems of lighting, and its recommendations in 
connection with special cases which would otherwise 
have remained as discreditable examples of the 
inefficient application of electricity to illumination. 
New it would appear that we are also equally in need 
of a similar body to study and give practical shape to 
the unplumbed possibilities of electric heating. It is 
an applied science which hitherto has been left too 
much to the purely manufacturing side of the industry, 
in which dividends wait upon satisfying a too-frequently 
misguided public taste. 


The various visits paid by the touring members cf 
the I.E.E. seem to have been full of interest, and 
should tend to add to their general 


The knowledge and experience, as well as 
Institution strengthen the social and commercial 
Tour. bonds between those visitors who 


seldom journey far from their own 
headquarters at other times, and therefore have no 
opportunity of meeting industrial contemporaries with 
whom they may nevertheless have much in common. 
These visits lead to many happy reunions of old 
friends and contemporaries who have not met for 
years, and bring about a change of ideas and experi- 
ences which is all to the coramon good of the pro- 
fession, as well as of the industry which it coatrols. 1 
was present at one of the visiting functions, and should 
like to offer a little well-intentioned criticism for the 
benefit of next year’s tour. 
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In the particular case referred to a party of about 
forty was expected at a certain works, and special 
provision was made for their reception and personai 
conduct through fairly extensive departments. The 
party was to be divided into small groups for the better 
and more personal contact with their respective guides, 
who were selected for their intimate knowledge of the 
details of the organisation which was to be honoured 
with a visit. Everything was in readiness, and the 
party duly arrived half an hour late, some twenty-four 
strong, without a definite leader or courier, and in a 
state of glorious uncertainty as to whether it repre- 
sented the sum total of all who might be expected, or 
whether there were others to follow. In view of this 
uncertainty, another half hour was partly wasted in 
waiting for stragglers, of whom some half-dozen 
arrived at intervals. 


In spite of the disabilities arising out of this missing 
link in the effective organisation of the visiting party, 
the firm were able to make their visit a thoroughly 
interesting and enjoyable function, but it might very 
readily have become a fiasco, as the time available was 
some two and three-quarter ‘ours al! 


very limited, 


Mr. Hirst TELLS THE PRINCE THAT TRADE 15 
IMPROVING. 
told. The point I wish to make is that, when various 


firms in the industry go to the trouble of organising an 
official visit of this character and go out of their way 
to make such a visit interesting and enjoyable to all 
concerned, it 1s up to the responsible officials of the 
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Institution to see that, however its party is split up, 
the movements of individual groups or bodies of 
visitors should always be under the control and guid- 
ance of a responsible official or courier, who could act 
as spokesman, introduce the visitors to the finm's 
officers, and generally give such information as is 
necessary to ensure smooth conduct of the function 
from start to fnish. In the case I witnessed there 
was a definite absence of any such leadership. 


Congratulations to Mr. Hirst and the other directors 
of the G.E.C. on the brave show made ру their ex- 
Service employees when H.R.H. the 


Witton's Prince of Wales visited the works 
Welcome— at Witton early last week. It was 
a very happy gathering that 


assembled to welcome the nation's finest commercial 
traveller, and it is pleasant to be able to record Mr. 
Hirst's remarks to the Prince to the effect that busi- 
ness had improved steadily during the last nine months 
and had now almost returned to normal. In fact, one 
can almost read the satisfaction on Mr. Hirst's face 
in the annexed photograph. Not only was the Prince 
delighted with the news, but he also expressed his 
keen pleasure with the smart and exceptionally fit 
appearance of the thousand odd ex-Service men whom 
he had just inspected on the sports ground. This was 
an excellent testimonial to the G. E.C. welfare organisa- 
tion, in which the directors take great pride. — 


Some of the employees to whom the Prince was 
introduced were regular veterans in the company's 
employ. For instance, Mr. W. E. 
Simmons had been with them 39 
years, Mr. J. Gibson 28 years, Mr. 
W. Hulme 29 years, and so on, 
including Mrs. Matty, of the carbon works, who had 
been with them го years. Unfortunately time did not 
permit H.R.H. to make a minute inspection of the 
works themselves, but he gave Mr. Hirst a definite 
promise that he would take an early opportunity of 
doing so, and he remarked on the good feeling which 
evidently existed between all members of the staff. 
Altogether the function was a very pleasant one, off 
which the G.E.C. directors and staff may ‘well feel 
proud. ELEKTRON. 


—to the 
Prince of Wales. 


REGULATION FOR CONSTANT 
POTENTIAL SUPPLY. 


VOLTAGE 


A constant potential supply is one where electric 
energy is maintained such that the voltage is kept 
constant by various devices, although the load may vary. 

For a D.C. power supply, especiaily where the motors 
may have speed variation, the voltage regulation is 
elastic—a range of 5 per cent. up and 5 per cent. 
down may be allowed, the machinery speeding up or 
falling off within the limits of this range, and the 
same applies to a supply for electric traction. 

For a lighting circuit, however, different conditions 
obtain, and it is generally allowed that the range should 
not exceed 2 per cent. up and 2 per cent. down. . The 
reason for this is not far to seek. Whether we are 
using carbon or metal filament lamps, a steady light 
is only obtained when the voltage is steady and, more- 
over, the life of such a lamp is reduced considerably 
when subjected to varying voltage. Experiment has 
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shown that the candle-power is increased 11 per cent. 
when the voltage rises 2 per cent., and, further, the 
“life” becomes only 7o per cent. of its normal number 
of hours. With a 2 per cent. lowering of voltage, there 
is a 10 per cent. decrease of candle-power. 

There are several contributing causes of variation in 
voltage. 

(a) Zn the prime movers there may be variation in 
steam pressure, or if a gas engine is employed 
differences in the composition of the gases and in the 
frequency of ignition. With a hydraulic plant, the 
“head " of water may change. Such causes, of course, 
are non-electrical, and belong to the province of the 
mechanical engineer. 

(b) Temperature changes.— When running on load 
(Тое some time, th» various electrical tosses appear as 
Lheat, and if this is rot dissipated as fast as it is 
formed, the ;enerator windings and armature warm 
lup. This causes zn increase in resistance and, there- 
| fore, a larger voltage drop, and consequently the field 
lis weakened because of the lower current circulating 
Es the field coils. 

(c) Loss of voltage m feeders.—W henever a current 
asses from the generator to a distribution point, 
there will be a voltage drop, the product of the current 
and the resistance of the feeder cable, this will be 
symbolically represented by CR, R increasing as the 
length of the cable. The actual voltage at the point 
of supply will, therefore, be diminished by this amount. 
| (d) Variable loads.—At the generating end, if we 
[have correct voltage for a given load, directly the load 
[changes, so will the current, and this will produce a 
[voltage drop different from the former. In the case of 
suddenly starting end stopping heavily loaded motors, 
‘this CR drop will vary considerably. | 


I 
| 
| 


| Regulation.—(1) For generator  voltage.—Apart 
[from speed changes, where  electrically-operated 


governors act on the prime movers, the chief regulation 
is effected by varying the field strength to compensate 
‘for the loss of voltage due to rise of temperature in 
‘the armature. Where alterations in the load take 
place, the generators may be compounded or over- 
‘compounded. (2) For station voltage.—The load 
‘should be, as nearly as possible, equally distributed, 
and the voltage kept just as high above the receiving 
vend as is suffered by the drop in the line. Clearly, the 
"voltage at a receiving point near the generator will 
be higher than that at a distant point. To take a case 
ja point, if we have a lighting circuit with a line drop 
‘of S volts, with lamps distributed along the circuit, 
then we should burn lamps rated 5 volts higher at 
Ithe near end than those at the distant end. (3) 
For feeder voltage.—To regulate this, a storage battery 
may be connected across the feeder circuit. When the 
voltage rises above specification, current flows from 
generator to battery. When the voltage falls below 
specification, current flows from battery to circuit and 
assists the generator, thus maintaining constant 
voltage. _ The e.m.f. of the battery may be varied 
iby cutting out or in end cells by a switch, this 
applies for gradual fluctuation of load; for sudden 
luctuations a reversible series booster is used in con- 
yunction with the battery. On heavy lead, the booster 
generates an e.m.f. in the direction of battery dis- 
tharge, and on light load, the booster charges the 
pells by setting up an opposing e.m.f. З 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
proózems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ‘* nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sia competitors who win the first or second prize the most times during the next twelve 
months. 


The words “ Questions and Answers" or “Q” and“ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 161. 


Are there any hard and fast rules for the earthing 
of motors? The other day one of my motors, 10 b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about 4 in. copper. 
As this was evidently not strong enough, what wire 
should be used ?—‘* EXAMINER.” 

Question No. 162. 

Can any reader give me details of the facts which 
govern the choice of high-tension insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 
it affect insulators used on voltages of over or under 
6,600 volts?—'' JoivTER."' 

(Replies to Questions Nos. 16r and 162 must be 
received not later than June 30, 1923. 


Answers to Questions. 
ANSWERS TO QUESTION No. 157. 


The second prize (5s.) has been awarded to Staff- 
Sergeant H. J. Raymond, rst A.A. Battalion, R.E., 
Blackdown, near Aldershot, for the following reply :— 

The usual form of Nodon valve consist of four 
cylindrical containers, in each of which is a cylinder 
of lead or iron surrounding a central rod of aluminium, 


which is sheathed the greater part of its length by a 
glass tube. 
The liquid electrolyte with which cells are filled is 
concentrated solution of ammonium phosphate. 
The scheme of connections is shown in Fig. 1, where 
Ph and AL represent the lead and aluminium electrodes 
' respectively. 
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The A.C. supply is led in as shown to the two dis- 
similar junctions and the D.C. taken off between the 
similar junctions of lead and aluminium, the positive 
pole being at the aluminium junction and the negative 
at the lead junction. 

This form of valve will work with A.C. voltages 
ranging from 50 to 140 volts, and is practically inde- 
pendent of the frequency between 25 and 200 periods. 

Its efficiency ranges from 65 per cent. at 42 periods 
to 75 per cent. at 84 periods, and the E.M.F. is 
reduced about ro per cent. in process of transformation. 

The temperature at which the valve is worked has 
aa important bearirg on its behaviour, and for highest 
efficiency should not exceed 30 degrees C., that is 86 
degrees F., although the valve is siill workable up to 
50 degrees C., 1.e., 122 degrees E. 

For small capacity valves up to, say, 4-kw., regula- 
tion may be effected by a choking coil in series with 
main A.C. leads. Adjustment may also be effected by 
insulating sleeves which pass over exposed surface 
of aluminium rod, and serves to vary the area of ictal 
exposed to electrolyte ; as this latter form of adjustment 
does not affect efficiency it 1s preferable to use this 
method on valves of higher capacity. 

To make one suitable to carry, say, a current of 
s amperes, four cells about the size of an agglomerate 
block Leclanché cell will give good results; in fact, 
four such earthenware containers as used in above 
cells could be used; the cylinder of lead of about No. 
16 gauge being about the same size as the cylindrical 
zinc plate used in this form of Leclanché celi. The 
aluminium rod should be approximately one-third of 
diameter of lead cylinder. 

The four cells could’ then be mounted upon an 
ebonite base, pillars of brass гой being fixed at each 
corner upon which, at their upper ends, a similar piece 
of ebonite is mounted, the pillars being threaded at 
their upper ends in order to enable the top piece of 
ebonite to be clamped down over the four cells. The 
necessary terminals for connection can be mounted upon 
this upper ebonite slab, thus ensuring a compact 
arrangement. With the above described piece of 
apparatus, current can pass freely when the aiuminium 
is the cathode or negative plate, but experiences a great 
resistance when it becomes the anode or positive plate. 
This effect is due to the formation of a filni of insoluble 
oxide of very high resistance on aluminium rod where 
current passes from metal to liquid, and is most marked 
when the electrolyte is alkaline. 

Such a cell properly proportioned and placed across 
single-phase A.C. mains carrying a P.D. of sine wave 


y 


Y 
fig. à 

form would only allow to pass currents such as are 
shown in Fig. 2, i.e., all the negative ioops would be 
suppressed, and only those loops woculd persist in 
which' aluminium rod acted as cathode. 

Such is the broad outline of the principal under- 
lying action of Nodon valve. 

Such a cell alone would not be of much practical 
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utility on account of the comparative long no-current 
intervals, but by the combination of four such cells 
unidirectional currents can be obtained as desired, 
which will be seen by Fig. 3. In this diagram, when 


Mr is positive, the direction of current is shown by 


e 


Yu 


full line arrows, and when M2 is positive the direction 
of current is shown by dotted arrows, and it can easily 
be seen that the current always flows from X to Y 
if these points are connected through a suitable current 
consuming device.—H. J. RAYMOND. 


ELECTRICAL PROGRESS IN LONDON IN 
TWENTY YEARS. 

In the report. of the Public Control Committee, 
which was submitted at the meeting of the London 
County Council on Tuesday last, there was an 
interesting table showing the increase in the use of 
electricity in the metropolis during the last twenty 
years, and we do mot think we can do better than 
reproduce it. 


Number of units sold for lighting, power and 
heat :— 
Undertikings of ^ Undertakings 
Metropolitan of London Total. 
Borou h Councils. Companies. 

Year. Unit-. Units. Units. 
1900-01 11,803,307 54,401,853 65,265,160 
I9IO-II (or I9IO) 86,529,629 137,617,155 224,146,784 
1920-21 (or 1920) 179,305,740 270,240,861 449,546, 601 


It is interesting to note that the increase in the con- 
sumption of electricity is almost entirely due to its 
extended use for power and heat. Under this heading 
there was an increased consumption of 186 million 
units in the interval of ten years between 1909 and 
1919. In rgog the number of units sold for power and 
heat was approximately 7o millions; in тото it had 
üncreased to 256 millions. As in the case of the gas 
mantle, improvements in the electric lamp have very 
considerably increased the efficiency of current for light- 
ing purposes, and consequently, although the use of © 
electricity for lighting purposes ‘has increased, {е 
amount of (current required is not appreciably greater. 

The use of electricity for traction purposes has also 
largely increased in recent years, and its further 
development in this direction will be an additional 
factor in the improvement of the atmosphere of | 
London. 

The actual subject of the report in which the above 
information appeared was “Atmospheric Pollution and 
Fog Prevention," and farther on it states, as the con- 
sidered opinion of the Committee, that they are “of 
opinion that the time has arrived when the use of the 
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old-fashioned kitchener might well cease. As com- 
pared with modern electric and gas cooking appliances, 
it is inefficient and out of date, and probably wasteful 


of fuel. It must be held responsible for a very large 
proportion of the smoke arising from domestic 


chimneys. ” 

We can quite imagine E. D. A. Beauchamp and all 
makers of electric cooking and hcating apparatus chortl- 
ing merrily and girding their loins in readiness for the 
campaign to book orders for apparatus to be installed 
in the coming autumn. At any rate, the above quota- 
tion is a big point in our favour, and should most cer- 
tainly help our industry to а very material extent. 


MANUFACTURE OF LAMPS.* 


(Continued from page 319.) 

Anyone who has used an air pump knows that if a 
few drops of water are placed in a vessel which is then 
exhausted, the water evaporates almost immediately, 
whereas drops of water placed in dry air evaporate 

| quite slowly. | 

p Perhaps this will be better appreciated after refer- 
ence to Fig. 2, which represents molecules of tungsten 
evaporating from the surface of a filament. In the 
absence of was molecules, the tungsten mole- 
sules would go off in straight lines until they 
reached the surface of the bulb, but the gas 
molecules get in the way end many of the 
tungsten molecules bounce back on to the sur- 
face of the filament. The gas does not reduce 
the number of molecules which leave the sur- 
face, but in does greatly reduce the speed 

| with which they getaway permanently. Hence 
the introduction of gasinto a lamp willreduce 
the speed of evaporation and enable us to 
operate the filament at higher temperatures. 

Referring again to Fig. 1, we see that, 
considering radiation alone, increased tem- 

; perature means a smaller proportion of use- 
{ less energy, i.e., less energy which cannot 
|! stimulate vision. 

But when we introduce gas into a lamp, 
we bring in another factor besides radiation 

‘which influences the proportion of useful 
j| to useless energy, viz., convection and con- 
| duction of heat energy through the gas. 

| Therefore, when a filament is operated in 


| gas at a higher temperature than is possible 

¿in vacuum, it does not necessarily fcliow 

| that light is produced more efficiently; in 

+ fact, all early experiments with carbon lamps 

| shoved that the increased loss of energy 

| due to conduction and convection through 

l the gas was greater than the reduction 
in the proportion of useless energy asso- 

ciated with the increased operating 

‚ temperature. 

But important laws governin= the loss of e 
| conduction and convection from hot bodies were act 
|then known. As a result of research, Dr. Langmuir 
i showed that when a wire is heated in a gas there is a 
| 


nergy by 


layer of stationary gas on the surface of the wire, held 
Пу a sort of friction, and that the thickness of this layer 


|| * Paper read by Bernard P. Dudding, Esq., before the National 
Association of Supervising Electricians, 
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energy lost through the gas is principally that carried 


was practically constant for all sizes of wire. 


away by convection, i.e., by the streaming gas outside 
the stagnant layer, and this lost energy is proportional 
to the area of the outside of the stagnant layer. Now, 
both the useful energy and useless energy radiated by 
the hot wire are proportional to the area of the wire. 
Therefore, the ratio of useful to useless energy for a hot 
wire in gas does not depend solely on the area of the 
wire surface, but is influenced by the ratio of the surface 
of the stagnant layer of gas to the area of the wire. 

Referring to Fig. 3, it is obvious that the propor- 
tion of useless energy will be much more pronounced 
for the smalf wires than for large ones, so that it is 
only in the larger wires that a gain in efficiency can 
be expected when gas is used in a lamp. 

You would naturally ask at what diameter of wire is 
there a definite gain in efficiency when the wire is 
operated in a gas at the maximum temperature for 
reasonable life. The diameter is such that if a lamp 
for roo volt circuits is required it would consume over 
1,000 watts, so that at first sight it does not appear 
possible to make use of gas filling for the more usual 
household lamps. 


But this difficulty was overcome by Langmuir, who 


FIG. 2. 


used a simple yet ingenious device, viz., by winding 
the filament in the form of a close spiral. It is scarcely 
necessary to say that this calls not only for good 
mechanical” properties in the wire, but also for 
ingenious machines and methods of spiralling, as the 
wires to be spiralled for household lamps аге only 
0.02 mm. to o.os mm. in diameter. 


That this device succeeds I can illustrate by means 
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of a gasfilled lamp in which a portion of the spiral has 
been drawn out nearly straight. The straightened 
filamert will only just begin to glow! when the spiralled 
portion is approaching 3,000 degrees Centigrade, 
although the same current is traversing the two 
portions of the wire. 

In conclusion, experiments also showed that all gases 
did not carry away heat at the same rate, so gases 
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are chosen in practice which carry away the least 
energy, and, of course, the gas chosen must not react 
chemically with the filament. 

Having waded through the deep waters of the 
theory, let us now turn to the practical side of lamp 
production. Although this may provide mental relaxa- 
tion, I am certain you will be impressed by the manifold 
difficulties and complications involved in the production 
of a simple-looking 3s. electric lamp. 

We wil consider the manufacture 
headings :— 

(1) General assembly. 

(2) Glass. 

(3) Leaaing-in wires. 

(4) Filament metal and filaments. 
(5) Gas. 

Then followed slides showing how a lamp is put 
together 


under five 


GLASS. 


I have on the table samples of the ingredients which 
are used to produce the ordinary clear glass tubing and 
bulbs used in lamps, and, in addition, I have samples 
showing various stages in the founding of this glass. 

For lamp making the glass must be capable of re- 
heating many times without excessive cracking and 
without any of its constituents tending to crystallise 
out, 


Two other properties of glass are of intense interest 
to the lamp maker. Glass, commonly looked upon as 
a good insulator, is really a conductor, especially at 
high temperatures. It carries current in the same way 
as a solution of common salt does, tnat is, by elec- 
trolysis, and suffers decomposition in the plrocess. 
These electrolytic products would be detrimental to the 
lamp, and so the'composition of the glass has to be 
chosen so that no appreciable amount of electrolysis 
of the glass takes place under lamp operating condi- 
tions. 

The other property of glass to which I should like 
t» make reference is the tenacity with which a film of 
gas adheres to its surface, which must be removed if 
a satisfactory vacuum or gasfilled lamp is to be made. 

This property of glass we shall refer to again, and 
I hope to show you at tne end of the lecture the 
effects produced by uot removing this ‘ayer of gas. 

(To be continued.) 


THE LATEST DEVELOPMENT IN GASFILLED || 
LAMPS. 


THe WHITE Mazpa LAMP. 


“White Mazda Lamp” is the name given to the 
regular Mazda gasfilled lamp when obscured by an 
entirely new process, which has many advantages over 
previous methods. 

The process is particularly effective as a means of 
toning down the glare produced by gasfilled lamps, 
when they are used without shades, to screen the eyes 
from the direct rays. By means of a special enamelling 
process applied to the exterior of the bulb a permanent 
finish is obtained equal to that of opal glass, and at a 
much lower cost than the 
latter. Moreover, the surface 
produced is smooth and does 
not tend to collect particles of 


dust. The density of the 
enamel can be varied as 
required. 

White Mazda lamps are 


highly efficient by reason of | 
the fact that only just enough | 
obscuring medium is used to / 
eliminate the glare, while, so f 
far as light diffusion is con- 
cerned, they have been proved 
in every way the equal of opal 
bulb lamps. 

Wherever ordinary gasfilled 
lamps are used for direct 


lighting, either with or with- MAZDA J 
out shades (or where they CAP E. 
would be used but for their Gio шщ 
uncomfortable brillance and Y 

glare), white Mazda lamps Tug Waite Mazpa Lamp. 


should be installed. For resi- 
dence lighting they are, of course, eminently suitable. 

These new lamps can be supplied in all sizes up to 
300 watts at prices ro per cent. above those charged 
for ordinary gasfilled lamps. 

The British Thomson-Houston Co., Ltd., have pre- 
pared an attractive folder giving particulars and prices 
of white Mazda lamps, and overprinted copies can be 
obtained on request. 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
bublished price, plus ten per cent. for postage (nunt- 
num 2d.), and orders will be appreciated. | 


WIRELESS Component Parts AND How TO МАКЕ 
Гнем. (Cassell, тз. 6d. net.)—This is the first volume 
»f the amateur wireless series of handbooks, a series 
which in style and editorship will be closely allied to 
the famous ‘‘ Work " handbooks issued by the same 
publishers. This brief remark alone should convey to 
intending purchasers, who аге acquainted — with 
** Work” handbooks, some idea as to the type and 
scope of the book. To the wireless amateur possessing 
the smallest of workshop facilities, the information 
given is of very great value. The design and manu- 
facture of all kinds of amateur wireless component 
parts is very thoroughly gone into, unnecessary details 
being omitted, and the general construction being left 
to the experimenter. We do not, however, like the first 
chapter, which gives a brief description of various 
arts and their uses, because, as a rule, the amateur 
sufficiently interested to purchase the book already has 
such knowledge. The book as a whole is well written, 
amply illustrated. and full of valuable hints and tips to 
wireless amateurs. 


Tur Book or THE Forp. (Temple Press, 
25. 6d. net.)—A new and seventh edition of 
this well-known work has just been issued. It is 


the most practical handbook of instruction on the con- 

truction, driving, and upkeep of the Ford car extant, 
and is written in the simplest non-technical language 
by Mr. R. T. Nicholson, who has for years made an 
lexhaustive study of the Ford, specially for the Ford 
bwner-driver. Stated briefly, there 1s everything in 
‘his handbook that спе ought to know about the Ford. 
There is a wealth of practical information profusely 
llustrated on adjustment, minor repairs and econcmical 
аркеер. The latest model with the right-hand drive is 
Healt with in a new chapter, and the new carburettcr, 
|nood and other details are treated and new illustrations 
|ncluded. The text has been fully revised and the 
ndex extended. 


Borer Prawr Testinc. By David Brownlie. 168 
bp., 21 figs. (Chapman and Hall, ros. 6d. net.)— 
|Mthough this book is primarily a plea for the estab- 
Wishment of a standard international boiler testing code 
Wit is, in fact, the best book on boiler testing which it 
as yet been our good fortune to see. The author has 
indertaken tests оп many hundreds of boilers in all 
Mlasses of installations, so that he is able to speak 
jrom the widest practical experience. In discussing 
he many defects of the existing standard boiler 
sting code of the Institution of Civil Engineers, Mr. 
Wrownlie shows clearly what are the actual practical 
|pnditions and requirements, and it is safe to say that 
Bae student can learn from this volume all that is to 
|е learnt from books in the matter of boiler testing. 
Pn the first part of the book the author deals carefully 
|ith the results at present being obtained on boiler 
jlants in general. This shows unmistakably the 
2cessity for adopting modern scientific methods in 
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steam generation and for devising a practical testing 
code to encourage this work. The necessity for this 
becomes more obvious when it is remembered that 
nearly 50 per cent. of the coal consumption of Great 
Britain is used for steam raising in boilers. The second 
part of the book constitutes criticisms of existing 
codes and suggestions for improvement. Although the 
book has only been published for a short time it has 
already commanded the respect and approval of all 
classes of engineers in regard to the criticisms and 
proposals which it contains. The remaining two parts 
of the book contain suggestions for new features 
which might be added to the international code as a 
result of further discussion and investigation, and an 
admirable design for report sheets under the new code. 

We have not the slightest hesitation in recommending 
this book to the careful study of students and engineers 
in practice. То both of these classes, and to any steam 
user, the book is indeed invaluable. 


Practica, APPLICATIONS OF X-Rays. Ву G. W. С. 
Kaye. 135 pp., 96 figs. (Chapman and Hall, ros. 6d. 
net.)—As indicated by its title, this book deals 
principally with the practical applications of X-rays, 
but it contains a sufficient treatment of the fundamentals 
of the subject to meet the requirements of most readers. 
For those who wish to go deeply into the subject 
of X-rays as such, there is, of course, the author's 
well-known treatise entitled “© X-Rays.’’ In the first 
three chapters of the present volume the author deals 
with the nature of these rays and their relation to 
atomic structure; with the X-ray bulb, and the 
generation and detection of X-rays; and with the high 
potential generator and its accessories. The important 
subject of the measurement of X-rays is then discussed 
at length. This is followed by a short chapter on the 
medical applications, and a long chapter on industrial 
applications, which latter, to the layman and to the 
reader who is interested only in the commercial possi- 
bilities of the subject, is perhaps the most interesting: 
section of the book. Very valuable appendices conclude 
the volume. Ag Head of the Radiology Department 
of the National Physical Laboratory, the author is able 
to speak with the highest authority and has, no doubt, 
facilities for conducting work which are beyond the 
reach of most investigators. The reader gains the 
advantage of this. Twenty-five years ago it took 
20 minutes to obtain a very poor radiograph of the 
human hand; to-day, a picture which is photo- 
graphically perfect can be obtained in one-hundredth 
of a second. Modern X-ray equipment will penetrate 
2 ft. of wood, 6 in. of aluminium, 3 in. of steel, and 
1 in. of lead. It will detect flaws in welds and in 
the spliced bars of aeroplanes, etc. ; it will reveal the 
filling of a cartridge or rocket; it will show the coils 
and wiring of an electrical instrument, and reveal the 
broken wire in an airman's electrically-heated coat; it 
will show what is inside the pneumatic tyre cover and 
where lead paint has been used to fill the joint of a 
limber wheel; it will show what is the matter with 
the interior of a golf ball, and it will reveal a picture 
painted over by another hand centuries ago. These 
are only a few of the many applications of X-ravs 
described and illustrated in this book. If you are in 
the slightest degree interested in this fascinating sub- 
ject, buy this volume—profit and pleasure will be the 
result, 
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Various Items. 


Uruguay.—Outdoor cable is required for the State Electric 
light Works at Montevideo. Specifications and samples can 
be seen at Room 52, D.O.T., 35, Old Queen Street, London, 
SANV R 


West of Scotland.—The Electricity Commissioners have ex- 
tended until December 31, 1923, the time within which objec- 
tions may be raised to the scheme for the West of Scotland 
electricity district. 


Vacuum Cleaners for Telephone Equipment.-—In our issue of 
June 8, on page 304, we inserted an article dealing with vacuum 
cleaners for telephone equipment, and we are now informed by 
the Hot-Point Electric Appliance Co., Ltd., of 21, Berners 
Street, London, W 1, that the special type of cleaner to which 
we referred can be obtained from them. 


Wages Agreement.— At the official conference between the 
executives of the N.F.E.A. and the Electrical Trades Union, 
which was held nt Leicester on the 29th ult., it was resolved 
that there be no wages aiteration pending a review of the 
whole situation in January, 1924. Wages, therefore, will be 
stabilised at the present scale until February 1 next. 


Spain.—A report on the Industries and Commerce of Spain 
to March, 1923, has just been issued by the Department of 
Overseas Trade, and shows that there is an improving outlook 
for the sale of British goods in this great Kingdom. ‘The price 
is 2s. 2d. net, post free, from H.M. Stationery Office. А 
similar report on Hungary hlas also been issued, price 15. Sd. 
net, post free, and should interest all English firms who wish 
to export thereto, 


Institute of Transport.—- During the week ending June 16 this 
Institute held a very interesting congress at Sheffield. Some 
important papers on transport and its various aspects were read 
and discussed in the mornings, and the afternoons were occu- 
pied by visits to several of the leading works in the district, at 
which members were afforded the opportunity of witnessing the 
praotical application of electric power and transmission in its 
very latest developments. 


Evershed and Vignoles, Ltd.—IJt will be remembered that 
first chairman of this company was the late Professor W. E. 
Ayrton, F.R.S., who held the position till within a few months 
of his death in 1908. Since that date the chairmanship has 
remained vacant. Mr. Sydney Evershed, who has recently 
retired from the position of managing director, has now accepted 
the office of chairman, and will, in addition, act as consultant 
to the company. Mr. E. B. Vignoles and Mr. A. Vines remain 
managing directors of the company. 


Angola.—The report on the trade conditions in this big West 
African Portuguese Colony has just been issued by H.M. 
Stationery Office, price 15. 8d. post free, and gives details of 
the trade conditions {at the end of March, 1923. Sections deal- 
ing with telegraphy and wireless will be of interest to some of 
cur readers, and there is also an article on the possibilities in 
regard to water power which is available from most of the 
rivers. Electric light is at present beifg furnished to the 
towns of Lobito, Benguella and Catumbella. 


Siemens’ Sports.—The first annual sports and gala of Siemens 
Bros. and Co., Ltd., will be held on Saturday next, the 23:d 
irst., from 2.30 p.m. onwards, on the Siemens Sports Ground, 
Park Lane, Charlton. 'The programme which has been for- 
warded to us shows a long table of events which will carry on 
until about 8 p.m., after which it will be followed by the 
distribution of prizes and dancing. It looks as if the 
employees should have a very happy time, and, judging from 
the photographs of the ground jn its various stages of prepara- 
tion, which adorn the earlier pages of the book, the whole 
gathering should be a right joyous one. We wish the com- 
petitors and their friends the best of good fortune. 


The ‘‘ Meg.” —Readers will remember that last October we 
gave an illustrated description of this new small insulation 
tester, which was then placed on the market by Messrs. 
Evershed and Vignoles, Ltd. We ‘are glad to hear from the 
firm that the demands for this instrument, both at home and 
abroad, have far exceeded their’ expectations, and the conse- 
quence is they have been kept hard at work executing the 
crders which have flowed in. To-day we have to thank them 
for an exceedingly useful reminder of this little instrument in 
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the form of a glass jash tray, in the base of which is a neat 
advertisement of the instrument which should help to keep its 
memory green in the minds of all who are fortunate enough to 
receive one of these handy mementos. 


Trade Notes. 


A very handsome supplementary catalogue, No. 5, illustra- 
ting decorative fittings has just been issued by the Sloan 
Electrical Co., Ltd., of 8-12, Golden Lane, London, Е.С.1. It 
is a large quarto book of 48 pages and contains details and 
prices of a very wide and inexpensive range of designs, as well 
as several new and exclusive patterns, particularly the ** Pearlite 
Acorn One-piece Unit" as shown on page 89, and the new 
“Silverlite Triplex Glass Fittings " as shown on pages 34 and 
35. It will of course, be of direct value to every electrical 
installation contractor, and the company will be pleased to 
send a copy together with showroom introductory booklet to 
any reader on receipt of proper trade application. 


A new catalogue of switchgear has just been issued by the 


London, S.W.rog, and should prove of interest to a very wide 
circle of our readers. The company were the originators of the 
quick-make and quick-break switches, and the types which they 
are now placing on the market represent the very latest develop- 
ments in that particular direction. The list will prove of 
interest to all central station engineers and installation con- 
tractors to whom it will be forwarded on application, 


A new special wireless press list of the ].W.B. accumulators 
has just been issued by Messrs. Barnard and Haynes, Ltd., of 
4, Great Winchester Street, London, E.C.2. It contains details 
and prices of these well-known accumulators which are backed 
by forty years’ experience, and they can, therefore, be recom- 
mended for their efficiency and reliability. 


“ Special Tumbler Switches " is the title of list S.41 which 
has just been issued by Messrs. A. P. Lundberg and Sons, of. 
477, Liverpool Road, London, N.7. It dqals with many of the 
latest types of tumbler switches in which Messrs. Lundberg 
have built up such a high reputation, and will, therefore, appeal 
to every installation engineer and contractor, to whom it will 
willingly be sent on application. Our readers should most cer- , 
tainly make a point of obtaining a copy without delay. 


A catalogue of electric fans has just been issued by the Sun 
Electrical Co., Ltd., of 118, Charing Cross Road, London, 
W.C.2. It is well illustrated and gives clear “details of the 
many types of electric fans for which this company has built 
up such a reputation, It will therefore be of direct interest 
to all electrical contractors and dealers, to whom it will be 
sent on receipt of proper trade application. 


The Frome Engineering Co., Frome, are issuing leaflets illus- 
trating their .5 kw. lighting and cbarging set, which is a very 
compact plant for private-house installation work, and should 
therefore be of interest to garage owners, electrical contractors 
end engineers generally who do this kind of work in London 
and the country. The firm will be pleased to send list and 
details on application, 


Brook-Hirst Switchgear, Ltd., of Northgate Works, Chester, 
invite readers to an exhibition of their Brookhirst motor control 
gear, which they have opened at 5, Deansgate, Manchester. 
The exhibition has been arranged through the courtesy of 
Messrs. Berry’s Electric Co., Ltd., end will remain open until 
the end of October. The company have also organised a 
permanent exhibition at their London office, Australia House, 
Strand, W.C. 2, where London visitors will be most cordialiy 
welcomed. 

Pamphlet No. 20E, which has just been issued by Bruce 
Peebles and Co., Ltd., engineers, of Edinburgh, is really a 
most interesting technical book which will appeal to a very 
wide circle of readers, The Peebles-la Cour Motor Converters 
are, of course, well known, and this is a quarto book of 32 pages 
giving full details of the machine, including the principle of 
the motor cenverter, its theory, with fully explanatory workings, 
the general design and construction, and chapters on starting, 
operation and advantages. The text is supported by splendidly 
clear diagrams of windings and connections, so there is no 
doubt the book will be of interest and use to every electrical 
engineer who 15 a user, or potential user, of these machines. 
We advise all such to write, enclosing trade card, and ask for 
the pamphlet forthwith. 
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CONTACTLESS MOTOR CONTROLLERS. 


БҮРЕ. AG P? 

Motor starters and controllers in general depend for 
their action on the introduction of metallic resistances, 
tc limit initial rushes of current, connected to contact 
studs over which some form of brush or finger rubs. 
Although numbers of motors are satisfactorily started 
in this way, both resistances ard rubbing contacts have 
inherent disadvantages. From time to time other 
systems have been introduced in order to avoid such 
troubles as the overheatiag and sagging of resistances 


and the wear and sparking occurring at contacts, but’ 


generally other troubles have then been introduced. 
For instance, the ordinary carbon plate pack, the 
resistance of which is varied by compressing from 
one end, has been tried, but the sudden and irregular 
alterations in the movement of the plates have pre- 
vented this method from being used practically. Carbon 
granules and powder or special compositions capable 
of being compressed to secure the necessary variation 
in resistance have, however, been used and have had 
some success. The gradual change in resistance in 
place of the separate steps required by contact starters 
give them some advantages, but they do not seem to 
be as reliable as the latter. This may be owing to 
the incompressible nature of the particles, reliance 
having to be placed on the intimacy of contact 
produced. by compression which cannot be reduced 
gradually. Liquid starters, while useful for large 
motors and giving very gradual starting, require a 
certain amount of attention, due to evaporation and so 
en, which cannot be given to small motors. 
It would appear, then, that there is still room for 
some other method, anyway for starting D.C. motors, 
which would do away with contact studs, and perhaps 
rely on some automatic increase in the value of the 
resistance once it is switched into the circuit. In A.C. 


work at least three methods of this nature have been 
used, and all, I believe, are patented; they are de- 
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not seem to be 
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known. 


scribed here, 
commonly 


Hobart, and depends on the skin effect or the tendency 
of alternating currents to flow in the outer layers of 
a conductor by reason of their own inductive effect. 
It is well known that at high frequencies very little 
current flows in the centre of a solid conductor, and 
its apparent resistan:e :s therefore increased, the effect 
being magnified in magnetic material owing to its 
greater inductive effect. In experimenting with long 
iron rods he found that the apparent resistance when 
the periodicity was increased from o to so cycles in- 
creased more than sevenfold. Now, when the rotor 
of an A.C. motor is standing and current is switched 
on to the stator, the currents induced by the rotating 
field have the full periodicity equal to that of the 


stator (say, 50); but as the speed increases this falls 


to a very small amount. At synchronous speed it 
would be o, but at full speed—z.e., with the usual pro- 
portion of slip—the frequency would be extremely low. 
If, then, iron resistance rods are arranged in the rotor 
circuif, the resistance due to the change of frequency 
between standing and full speed is gradually reduced, 
the high initial resistance preventing a rush of current, 
and the lower final resistance allowing the working 
current to pass. In this way quite automatic starting 


To one phase 
of rofor 


` 


can be obtained. Another contactless controller, due 
to Mr. R. H. Barbour, resembles in its: simplest form a 
4-pole D.C. motor (Fig. 1). In this form the armature 
is wound with a primary (P) and secondary winding (S), 
the primary connected with one of the phases of the 
stator, each being separately controlled and the 
secondary being short-circuited on itself through a 
resistance. On one pair of opposite poles of the con- 
troller are wound one or more sets of secondary wind- 


ings (Sr) of different resistance to the moving 
secondary coil. When in the position shown, the 


inductive action between P and St is at a minimum 
and the coil (S), which is of high resistance, only has 


To roor 


windings \ 
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effect. Owing to the choking action, a considerable 
voltage would be required to force current through P, 
and the effect is similar to that of a high resistance 
connected between the slipcrings of the motor, and 
so it runs at a slow speed. When, however, the 
armature is turned through до deg., the coils (Sr) of 
lower: resistance reduce the choking effect, and the 
full voltage and current is applied to the rotor, Thus, 
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without contacts or sparking, control over a range of 
speeds is obtained. A method of controlling a three- 
phase motor, depending principally on eddy current 
effects, is that of Ellipsen, and is shown diagramatically 
in Fig. 2. C is the controller, and is wound similarly 
to a three-phase transformer, but has solid iron cores, 
and S.C. is a short-circuiting switch to cut the con- 
troller out of circuit after starting up. When the 
stator switch is closed, the impedance produced in 
the controller coils only permits a predetermined current 
to flow. The impedance produced is proportional to 
the frequency of the current induced in the rotor circuit 
as the motor speeds up, and this, with the strong eddy 
current effects in the solid cores, tends to maintain the 
current constant. While the switch S.C. may be 
closed by hand if desired, by means of a relay the 
whole operation may be made quite automatic once the 
stator switch has been closed. 


MANUFACTURE OF LAMPS.* 


(Concluded from page 334.) 
LraApiNG-IN WIRES. 

For many years platinum was exclusively used to 
make joints through glass when it was necessary to 
preserve a vacuum. The high cost of platinum led to 
the introduction of composite wires for this purpose, 
and the making of good joints as a manufacturing 
process has proved, if anything, more certain than 
if platinum were used. 

One type of wire used is made by drawing down a 
copper-plated nickel steel rod. 

The wire is coated with potassium borate to assist 
the proper wetting of the wire by the glass 

A steel is chosen whose expansion coefficient ap- 
proximates to that of glass, so as to avoid too large a 
thickness of copper and too large a difference between 
longitudina! and radial expansion of the composite 
wire. 

An apparatus used to copper-plate the steel rod was 
developed to ensure a regular and strongly adhesive 
coating. A poorly plated rod will not draw satisfac- 
torily. 

Gas FOR GASFILLED LAMPS. 

In considering the theory of the gasfilled lamp, I 
indicated that a gas must be used which will not attack 
the filament and at the same time it should not carry 
away too much energy as heat. The gases most suit- 
able for the purpose are nitrogen and argon. Argon 
has one advantage over nitrogen in that the heat lost 
through it is slightly less, but an arc can be struck 
more readily in argon than in nitrogen. Therefore, 
in practice, a mixture of argoa and nitrogen is used 
in the small filament lamps where it is necessary to 
reduce to a minimum the heat loss through the gas, 
but pure nitrogen is used in the larger tamps where 
the quantity of gas acquired is considerable and ques- 
tions of cost arise. 

Ordinary air contains 78 per cent. nitrogen and 
slightly under 1 per cent. argon. 

Roth these gases are prepared by liquifying ordinary 
air, and then boiling them off in turn. Nitrogen boils 


* Paper read by Bernard P. Dudding, Esq., before the Nationa! 
Association of Supervising Electricians, 


off at — 196 degrees Centigrade, the argon at — 186 
degrees Centigrade, and the oxygen is mainly left 
behind as liquid, as it does not boil until the tempera- 
ture reaches — 182 degrees Centigrade. 

Both the nitrogen and the argon cortain oxygen, the 
bulk of which is removed by burning hydrogen in the 
gas. The last traces of oxygen are eliminated by 
passing the gas over heated copper. Carbon dioxide 
and water vapour are present at this stage, and these 
are removed by passing the gas over the usual caustic 
soda and phosphorus pentoxide chemical agents. 

It is essential that these inipurities be removed as 
they rapidly destroy the filament, and this wil! be re- 
ferred to later, с 


TUNGSTEN. 


Tungsten filaments are made from an ore called 
scheelite, which consists mainly of a compound of 
calcium, tungsten and oxygen. 

I will not weary you by following in detail the 
chemical processes by which practically pure tungsten 
metal powder is obtained from the scheelite. It is 
sometimes desirable to add small quantities, up to 
0.5 per cent. approximately, of other materials to the 
tungsten powder in order to get specific characteristics 
in the final product, shown in slide, bedded in copper. 
A definite weight of metal powder is placed into a 
steel mould and pressed into an ingot. A section of 
such ingot is shown. 

It has none of the characteristic crystaliine stracture 
of a metal, and voids are sti!l visible. 

The ingot at this stage is very fragile and could not 
be picked up in the middle. 

It is next heated in hydrogen to 1,200 degrees Centi- 
grade, to give it sufficient strength to stand handling. 

The ingot is then heated to near its melting point. 
During this process the particles of powder link up 
to form the crystalline structure shown in slide. 

The ingot is now quite strong, but very brittle. 

The corners are ground off the ingot, which is again 
heated to 1,350 degrees and subjected to hammering 
processes, called “swaging.” This process reduces 
the diameter of the rod and increases its length, and 
is continued until the diameter is slightly less than 
I mm. and the length about so feet. 

During this process the grains get more and more 
elongated in the direction of the length of the wire, 
giving rise to a fibrous structure, and the material 
attains considerable ductility. 

The swaged wire is now drawn through diamond 
dies in steps of about ro per cent. in diameter down 
to the o.ors mm., or about half a thousandth of an 
inch. 

Anyone who has.tried drilling good circular holes in 
brass or steel of this diameter will realise what is 
entailed in drilling a similar hole through diamord. 

The threading of these small wires through the dies 
is not achieved the first few hundred attempts, and it 
is reported by the works manager that in the early 
days of tungsten filament maaufacture it was only 
possible to keep up the courage of the girl operators 
by a liberal supply of chocolates. 

Slides indicating the changes that go on in the fila- 
ment during its life were then shown. 

In conclusion, we will consider the possibilities of 
further improvement in the future. 
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Owing to the rapid wasting of the filament in vacuum | the “ half-watt "" theory and its attendant calculations 


at temperatures much in excess of the present operat- 
ing temperatures of vacuum lamps, it appears ‘hat only 
smail improvements in this type of lamp can be ex- 
pected. 

The highest efficiency of light production attainable 
by the use of tungsten as a filament is determined by 
the temperature at which it can be operated in a gas 
so as not to cause serious wastage of the filament in 
the economic life of the lamp (about 1,000 hours). 

This occurs at about 2,650 degrees Centigrade, when 
the efficiency of the lamp would be in the neighbour- 
heod of half a watt per average candle. 

It is not possible at the present time to attain this 
ideal, particularly in small wattage lamps, because the 
filament is not strong enough to support itself when 
wound in the form of a 'arge diameter spiral, which 
form, we һауе seen, is necessary to the production of 
an efficient lamp. 

Mr. Dudding then exhibited and explained 
numerous pieces of apparatus and samples. 


the 


DISCUSSION. 


The President, throwing the meeting open to dis- 
cussion, said that the Association were that evening 
indebted to Mr. Duddirg for an intellectual treat, not 
only in the lecture, but in the exhibition of tne 
numerous samples on view. 

The evolution от the electric lamp was as romantic 
as any fiction writer could have devised. Its present 
state of perfection illustrated extraordinary ingenuity 
and years of unwearying research. It had cuiminated 
to-day in the scientist, the chemist and the metallurgist 
being welded into a perfect whole. The continuity of 
success depended upon the interdependenc of every 
department. 

The production of the electric lamp had undoubtedly 
received the approbation of the electrical industry as a 
whole, and it was significant to remember that the cost 
of electricity had not been even temporarily increased. 
The low-power consumption lamps were introduced, 
although the load on many stations had probably been 
divided by two. This was all to the good of the 
industry, and to-day matters had adjusted themselves 
because we had all learned to use more light. 

Mr. W. Burton, opening the discussion, referred to 
many makes of lamps, and gave his opinions gained 
during his experience as a user. 

Mr. W. J. Revell suggested that we were getting 
increased light and lower current consumption in the 
modern types of lamps at the expense of life, as carbon 
lamps undoubtedly lasted longer, if not so efficient. 
He inquired the purpose of the mica shield in lamps ; 
also, if gas were used at all in the so-called ‘‘ half- 
watt ° lamps of Dutch origin. 

Mr. H. A. Manning recalled some of the features of 
the Nernst lamp, and asked if this lamp had really 
been surpassed or suppressed. 

Mr. G. P. Garbett said they had heard much of the 
scientific side of lamps, but'he thought some tribute 
was due to the commercial side also. He would like 
to hear from Mr. Dudding why the small candle-power 
lamps were not so efficient, and why the life was not so 
good ; also, why a satisfactory lamp was not produced 
for use in horizontal positions. What was the secret 
of the “ half-watt"" lamp of to-day? Is it a fact that 
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are a fallacy ? 

Mr. T. H. Windibank mentioned the neon lamp and 
some of its recent developments, and asked if Mr. 
Dudding, in view of the high efficiencies claimed, 
could offer any information as to its future, and 
whether it would possibly be developed to oust the 
incandescent lamp. 

Mr. H. Wallace asked if it were detrimental to the 
larger candle-power metal filament lamps to switch 
them on direct across the line. The rush of current 
was considerable, and he would like to know if 
switching on and off through a resistance would not 
be preferable. 

Mr. Dudding, replying, said: The correct modern 
term to use is “© gasfilled," not ‘‘ half-watt," amd this 
is now, found on practically all commercial lamps. The 
Continental lamp was no better than the English lamp, 
and the “ half-watt " description was untrue. From 
the H.V. 6o-watt lamp upwards, the gasfilled lamp 
was a distinct advance upon the vacuum type. The 
Н.У. 40-watt was only slightly better than the vacuum. 
Manufacturers, however, favour the gasfilled type, and 
claim that the whiter light enabled them to see detail 
better. Tests showed that the candle-power of gas- 
filled lamps falls from 1o per cent. to 20 per cent. in a 
life of 1,000 hours. The mica shield is used in lamps 
to protect the seal from heat. Argon gas is not used 
in its pure state above 8o volts. For all ordinary pur- 
poses, the Nernst lamp is replaced by the focus type, 
gasfilled. The neon type lamp is one in which cur- 
rent is directed through a gas, and the disturbance 
set up causes the gas to emit light. It is at present 
only efficient in thousands of volts, and the types at 
present in use included a resistance in the cap which 
considerably reduced the efficiency. It undoubtedly 
has а very interesting future. 

There was no apparent necessity for resistance in 
switching in the large candle-power lamps, judging by 


the life test rack experience in the laboratories. 


A vote of thanks to Mr. Dudding was ably pro- 
posed by the general secretary, Mr. A. Brammer, to 
which Mr. Dudding suitably responded. 


A VISIT TO THE BRITISH THOMSON-HOUSTON 
COMPANY'S WORKS, RUGBY. 


The members of the Birmingham and District 
Electric Club, by the courtesy of the management, paid 
a visit to the Rugby works of the British Thomson- 
Houston Co., Ltd., on June 20. 

The saloons of the party were taken direct to the 
special siding attached to the works ; lunch was served 
in the staff canteen, after which they were conducted 
over the various departments by special guides able 
and willing to explain the firm's multifarious activities. 

The foundry, with its moulds for 40-ton castings for 
the large generator sets, for which the firm are 
famous, the controller shops where electric traction 
apparatus of all kinds, for all parts of the world, were 
in process of construction, and turbo-generatcrs for 
many of the new central stations, all were examined 
with great interest ; automatic apparatus for the remote 
control of sub-stations was the subject of very special 
attention; lastly, after an early tea, the polite and 
efficient lightning conductors took the party over the 
““ Mazda"' Lamp factory, which, with its elaborate 
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automatic glass working and other machinery, leaves 
one wondering how long it will be before human hands 
atrophy from lack of use. There were, however, other 
parts of the lamp works where, by watching the deft 
fingers of the girls, one's confidence in human survival 
was restored. 

To be royally entertained by the British Thomson- 
Houston Company, who do not allow their engineering 
enthusiasm to interfere with their hospitality, and to 
see over their great Rugby works in one half-day is 
something of a breathless experience, but one which 
none of the members would willingly have missed. 


“USCO ” WATERSSLUICE ASH 


CONVEYOR. 


THE 


(Еком A SPECIAL. CORRESPONDENT.) 


There is now being installed at the St. Pancras 
Electricity Station by Messrs. The Underfeed Stoker 
Co., Ltd., of London, an ash conveyor on the water- 
sluice principle, which promises to effect something 
in the nature of a revolution in ash conveying. As is 
well known, the mechanical conveying of ash and 
clinker is one of the most unsatisfactory operations in 
the whole field of power generation, because of the 
hard and abrasive character of the material, and more 
particularly because of corrosion, so that the wear and 
tear and depreciation on any ordinary ash conveyor 
is extremely severe, probably three or four ‘times as 
great as that of coal conveying. 

The boiler plant under consideration at St. Pancras 
Electricity Station consists at the present time of two 
water-tube boilers of 40,000 Ib. evaporation each, and 
two other boilers now in course of erection, forming 
one line of four boilers. 

The ash and clinker drops over the end of the 
stokers, totally enclosed, into heavy cast-iron ash 
hoppers, which dip down into an entirely enclosed 
concrete trough underneath, forming the water sluice. 
This trough is semi-circular in section, with an internal 
width of about т ft. 6 in. and a depth of about 
2 ft. 6 in., and runs underneath the boilers common 
to all the ash hoppers. Rushing along inside this 
trough is a volume of water at a constant depth of 
about 6 in., with a flow volume of 600 gallons per 
minute, which ¡passes into a large underground 
concrete ash discharge pit. 

In the near future another tow of four 40,000 Ib. 
boilers will be erected, which will be served Бу a 
similar trough, and both troughs are equipped with 
one main pumping installation, which pumps the sluice 
water from the ash discharge pit, passes it to the other 
end of the troughs, along which it flows to the pit 
again, forming a completely closed circuit with a very 
rapid flow of water. The power required for the whole 
eight boilers will only be one centrifugal pump of 
16 h.p. running at 936 revs. per minute, with a total 
flow of water in the closed circuit of 1,200 gallons 
per minute, so that the power required is infinitesimal. 
The red-hot ash and clinker drops into the flowing 
water, is quenched at once, and swept along and dis- 
charged into a large concrete*tank, where it falls to 
the bottom, the water passing back to the centrifugal 
pump through strainers. As the ash and clinker accu- 
mulates, it is removed from time to time by a large 
telpher grab, and the whole system is extremely 


simple, neat and efficient. | In addition to the small 
power required, there is also a number of other advan- 
tages, chief of which is the almost entire absence of 
wear and tear, since there is nothing to go wrong. 
Also the whole arrangement is totally enclosed, so 
that there is no dust or dirt, no heat, and particularly 
no escape of foul-smelling steam, whilst the ash and 


| clinker, as soon as it falls into the comparatively cold 


water, at once breaks up into extremely small pieces. 
Another curious fact is that in the presence of a large 
bulk of water in this way the material is alkaline, in 
spite of the fact that ash and clinker, when quenched 
with a small amount of water in the ordinary way, 
is distinctly acid. The amount of make-up water 
required in the total circuit is very small, and the tem- 
perature does not rise much above 140 deg. F. 


AIR-BREAK KNIFE SWITCHES. 


It is gratifying to observe that, so soon after 
publication. of the British Engineering Standards 


Association's Specification No. 409/1923 for Air- 
Break Knife Switches, a range of this apparatus 
has been placed on the market. It is only by 


the active co-operation of manufacturers in this 
manner that the full advantages of the arduous work 
of the Association can be secured. Messrs. Henley's 
have sent us a catalogue describing in detail a com- 


plete range of air-break knife switches to this specifica- 
tion, and readers will find it a handy list for reference. 

They are of neat design, robust construction, and are 
made from the best materials. ^ Long flicker blades, 
fitted with substantial springs, are provided to give a 
rapid break. They are arranged so that when the 
flicker breaks it is parallel with the edge of the break 
contact, thus minimising the effect of the arc. Mounted 
switches are provided with black enamelled slate bases 
of best insulating qualities, free from metallic veins 
and other defects. i 

Our illustration shows one of the triple-pole, single- 
throw angle type, 660 volts. | 


Plant for Sale.-Readers who are on the look-out for good 
second-hand electrical plent will be interested in the advertise- 
ment appearing in our prepaid columns this weck, announcing 
the sate of electric light and power plant at Duff House, 


Banff, N.B. 
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Remember 


There is a vast difference between the duties re- 
quired of electrical accessories used in both domestic 
and industrial installations to-day and a year ог so 
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TO OUR READERS. 


ELEOTRIOITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application, Subscription; 13s.a year, бе. 0d. half year, 35. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


Questions to which an answer is required must be accompanied by a 144. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bebly appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
$9, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Regular readers will doubtless remember my com- 
ments on the successful experiments in long-distance 
wireless telephony conducted by an 


Low Power enthusiastic amateur radio society. I 
Long-Distance remarked at the time that the results 
Wireless. then obtained tended to demonstrate 


the possibility of greatly reducing the 
power and the wavelengths used by the large trans- 
oceanic wireless stations for transmitting commercial 
messages, and I congratulated the amateurs upon their 
enthusiasm and the success which had attended their 
efforts. If I remember aright, it was then tendered by 
way of explanation from the experts that, although 
successful in this particular instance, the combination 
of low power and short wavelengths was inapplicable 
to commercial wireless, because it would not prove 
sufficiently directive or reliable to ensure successful 
transmission at all times of the day or night and 
throughout all seasons. 


Yet, following comparatively closely on the heels of 
this amateur accomplishment,comes a general announce- 
ment in the Press that Senator Marconi has just con- 
ducted a. series of successful experiments during a ‘trip in 
his yacht Zlectra which foreshadow much cheaper wire- 
less and a general speeding up in transmission. In an 
interview, Senator Marconi is credited with such state- 
ments as the following :—“ The tests have resulted in 
some notable discoveries. It 
example, to do big distances with a very small amount 
of power compared with what is necessary with the 
present system. We have transmitted messages up to 
a distance of 2,250 miles, not only with a very much 
smaller amount of power and energy, but faster and 
more cheaply than with the ordinary system of long- 
distance wireless. There is a great increase in 
efficiency and cost is much reduced. When this system 
is adopted, it will mean that a power station for long- 
distance work can be erected at a much less cost." 


Without detracting from the value of Senator 
Marconi's latest discoveries, and with due deference to 
the world’s indebtedness to him for the inestimable 
advantages of modern wireless communication, would 
it be too much to ask whether these latest successes, are 
in a measure due to the purely voluntary and enthusi- 
astic efforts of a few amateurs only a month or two 
back? Technical details of the new system are lacking, 
but it does seem that the advent of broadcasting and 
the enormous public interest in wireless experimenting 
which has been stimulated thereby has been in some 
measure responsible for the rapid strides made in pro- 


is now possible, for . 


242 
JT 


fessional wireless development, and, if this is so, no 
doubt Senator Marconi would be the first to give credit 
where it is due. 


somewhat gruesome, 


A novel, if application ої 
electric heat is suggested in a report from India, where 
a Parsee society is credited with 

Electrical having made application to the 
Cremation. Bombay Corporation for the grant 


of a site for the erection of an elec- 
trical crematorium. The Parsee method of disposing 
of their dead is by placing the bodies on what are 
locally known as Towers of Silence, on the outskirts of 
the city, and where they are exposed to the attacks of 
vultures and other birds of prey which speedily consume 
the remains. For many years there has been a growing 
feeling among the more modern and advanced Parsees 
that a more sanitary and less objectionable method was 
desirable, yet one which was calculated not to offend 
the lower orders of their religion. 


‘Under the Parsee faith fire is considered sacred, and 
the Hindu method of cremation by ordinary means was 
therefore not permissible. It is thought that a solu- 
tion of the difficulty has now been found in the electrical 
crematorium which, while disposing of the remains 
reverently and hygienically, does not immediately defile 
the sacred element of fire. If the scheme attains 
fruition it will constitute a marked advance in religious 
toleration, for there are few more jealous of the 
observances of their faith than the various native tribes 
of India, among’ whom superstition still holds strong 
sway. Incidentally the proposal suggests possibilities 
of electrical cremation in this country as providing a 
more readily controllable, and possibly more rapid, 
system for the disposal of our own departed. 


In his presidential address to the Incorporated 
Municipal Electrical Association's Annual Conference at 
Scarborough, Lieut.-Colonel Vignoles, 


The Gospel D.S.O., chose as his text the urgent 
of Domestic need for still further educating the 
Electric public up to electric service in the 
Service. household. The time was opportune 


for a campaign against the public. 
The consumer, although he might not yet be aware of 
it, wanted electricity because it would save labour for 
his womankind, and because he wanted the cleanliness 
that could not be obtained by any other method of 
lighting or cooking. Further, people now building 
houses and bungalows wished to save first costs bv 
cutting out chimneys and flues and provide for electric 
cooking. By catering for this need the Association 
could assist in the solution of the housing problem. 
Beyond this electricity had a great missiou to carry out, 
4 mission to improve the health of the people and to 
reduce the drudgery of housework. 


Electricity could be a great benefactor to the human 
race, giving the householder a pure atmosphere to live 
in, an easy means of cooking under perfect conditions, 
reducing waste of food, and making the lives of those 
who do their own housework more endurable. It was 
the duty of the Association to educate the public in both 
the uses and the vast advantages of electricity. The 
fringe of the field had barely been touched ; the harvest 
to be reached was enormous. If only 25 per cent. of 
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the possible business, which might easily be 200 to | connected with the electrical industry, which it would 
3,000 units per house, was secured, the effect on | do so much.to benefit, and it is to be hoped that it 


working costs must be considerable, making a price of 
та. to а per 
incfease in prospective business. But to secure this 
business to every undertaking it was mot sufficient for 
the individual concerns to lower their prices and hope 
for results, erecting a sign: " We supply electricity for 
heating, cooking or cremating." The public must be 
taught, told, reminded, shown, and told again how to 
use electricity. 


Colonel Vignoles could not have chosen a better sub- 
ject for his appeal to this representative gathering of 
municipal supply authorities. He might even have been 
less polite and taunted them with neglect of duty, for, 
although there are many enterprising supply depart- 
ments, there are a greater proportion of undertakings 
whose sponsors are too apathetic or disinclined to tackle 
the domestic load, promising as itis. There are certain 


municipal undertakings I could name which, if they 
only took ali the business which offered, in the shape 
of new would-be consumers, without going 1o the 


small additional trouble and expense of canvassing the 
various householders in their area of supply, could add 
quite a respectable revenue to that they already derive 
from a comparatively small number of large consumers 
of power 


The trouble in most cases is that the domestic load 
is regarded by the big-station men as not worth while, 
and not warranting the necessary expenditure on new 
nains and extensions; Why go to the householder — 
they argue—when we can get “all the load we want te 
be bothered with from the tramways and works in the 
neighbourhood? That, I fear, is the attitude of a good 
many of the larger municipal undertakings, who are not 
catering for the ratepayers, whose servants they are 
If domestic electricity supplv is to make headway in this 
ccuntry, the municipal undertakings as a whole will 
have to work very much harder in that particular direc- 
tion than they have done in the past quarter of a 
century. There are literally thousands of would-be con- 
sumers to-day who are well aware of the advantages of 
electrical service, but who cannot obtain a supply for 
their hausehclds on reasonable terms due to the lack 


of service mains or the apathy of their local 
undertakings. 
ELEKTRON. 
B.E.X. 
<“ Publie Electricity, Service Was, Ше titles of) a 


charmingly printed booklet which has just been issued 
by Mr. J. W. Beauchamp, the enterprising director 
of the Electrical Development Association. The idea 
is to gain the financial support of .all the electricity 
supply undertakings of the United Kingdom, whether 
municipal or company is immaterial, with the object 
of putting up in an important position within the 
B.E.A.M.A. section of the British Empire Exhibition 
a general display of an attractive 
character on behalf of and paid for by the said electric 
supply undertakings. 

The proposition is one which should have the most 
enthusiastic support of everybody who is in any way 


unit possible, with a corresponding 


generally as the B. E. 


and educational . 


will quickly receive the financial backing which is 
necessary. The booklet should go a long way towards 
convincing those who control the purse strings that the 
object aimed at would be of benefit in causing an all- 
round increase in the demand for current, 

By the way, it is suggested that we might try to 
get everyone to refer to the British Empire Exhibition 

“& ХЕ instead of the БЕ Uber 

and we have headed this article accordingly. 


THE USE OF RUBBER PRODUCTS AS 
ОЕЕО 
By W. S. Кшєнт, А: M. LEE. 
А CONSIDERATION OF SOME OF THE Most IMPORTANT 


DIELECTRICS. 


Since the early days of the electrical industry the 
insulating properties of rubber have rendered it of value 
for use as a dielectric. The various applications of 
rubber in this connection may be classified as follows :— 

(a) As a flexible covering for wires and cables. 

(0) As a hard composite, such as ebonite. 

(c) Miscellaneous applications, such as: (1) a flexible 


FUNDAMENTAL CHARACTERISTICS OF 


material for use as gloves, insulating mats, ete. ; 
(ii) rubber latex for the manufacture of insulating 


papers and boards; 
varnish, etc. 

The study of the use of rubber as a dielectric in all the 
above forms is too wide to come within the scope of a 
single paper, and the present paper purposes mainly to 
deal with the use of rubber products in the form of hard 
composite dielectrics. 

It is proposed first to review briefly some of the most 
important properties of dielectrics before considering 
in detail the use of rubber products in this connection. 


(iii) chlorinated rubber for use as a 


DEFINITIONS AND GENERAL CONSIDERATIONS. 


A dielectric may be defined as any substance, either 
solid, liquid or gaseous, which offers a very high resist- 
ance to the flow of electricity. There is no known 
substance which is a complete insulator of electricity, 
although in the case of the best dielectrics the current 
which, flows through the material at low voltage stress, 
i.e., at. low electrical pressures, cannot be measured by 
even the most sensitive methods. 

The complete study of the electrical characteristics of 
a dielectric involves an investigation of electric strength, 
volume resistivity, surface resistivity, permittivity and 
power factor. 

These properties of a dielectric will now be briefly 
considered. 

| ELECTRIC STRENGTH. 

Electric strength is now the recognised term for that 
property of a dielectric which was previously known as 
its dielectric strength? 

The electric strength of a material is the stress 
expressed in terms of volts per unit thickness! required 
to produce electrical breakdown of the material. In 
some respects the electric strength of a dielectric is 
analogous to the tensile strength of structural materials ; 
but, as will be shown later, its value is influenced Бу. so 


* Abstract ‘from paper read before the Institution of Rubber 
Industry. 
· 1This is analogous to stress per unit area, ¢.¢., lbs. per square 
inch in considering mechanical strength, - 
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may be of any practical value. 
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many factors that it is necessary that the conditions 
under which the electric strength tests are made should 
be accurately defined in order that the results obtained 
In investigating the 
suitability of any material for use as a dielectric a study 
ol the electric strength under various conditions is of the 
greatest importance, and this test is in general employed 
to a greater extent than the other electrical tests 
mentioned. 


VOLUME RESISTIVITY. 

Volume resistivity is the resistance of the bulk of the 
material, and.is expressed in terms of the resistance 
between opposite faces of a cube of unit side. For 
insulating materials it is usvally recorded in terms of 
megohms 2 per unit cube, such as a centimetre cube. A 
knowledge of the volume resistivity of a material enables 
some idea of the magnitude of the leakage current 
through the material to be obtained for various applied 
voltages. It has been shown? that unlike metals and 
other good conductors of electricity, the current which 
flows through an insulating material is not directly 
proportional to the applied voltage, but increases at a 
greater rate than the applied voltage. In conse- 
quence of this it is necessary to state the voltage at 
which the resistivity of dielectrics is measured. 

SURFACE RESISTIVITY. 

Not only does electricity leak through insulating 
materials, but it also leaks across their surface. The 
surface resistivity is defined as the resistance between 
opposite edges of a surface of unit length and width, 


such as two edges each 1 centimetre placed 1 centimetre 


apart on the surface of the material. 


PERMITTIVITY. 

Whenever a dielectric is subjected to an electric stress 
some of the energy supplied is stored in the insulating 
material. It is this property of dielectrics which renders 
possible the construction of electrical condensers. The 
capacity of a given size of electrical condenser depends 
cn the permittivity of the dielectric employed! in its ccn- 
struction, and the permittivity of the material may be 
defined as the ratio of the capacity of a condenser made 
with the dielectric to that of a condenser of exactly the 
same dimensions, but employing air as the dielectric. 
When this property is measured under carefully defined 
conditions a particular value is obtained which 1s known 
as the dielectric constant or specific inductive capacity of 
the material. : 

In other words, the permittivity of a dielectric is a 
measure of the electrical energy which unit cube of the 
material can store as electro-static energy. This pro- 
perty of dielectrics is of considerable importance when 


the material is intended for use as condensers for which 


purpose a high permittivity is required, and also when 
the material is employed for insulating wires and cables 
when a low permittivity is usually desirable. 


POWER Factor. 

The capacity current which flows into a condenser 
when an electrical pressure is applied to the dielectric 
represents a storage of «lectrical energy which is 
analogous to the energy stores in a spring when the 
latter is subjected to a mechanical pressure. If the 
pressure be released, the spring will give back most of 
the energy used to compress it, and if the direction of 


? One megohm equals 1,000,000 ohms. 


3 J.F.E.E., Vol. 52, р. 51, “The Characteristics of Insulation 
Resistance," by 5, Evershed. 4 
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the force be reversed so that thé spring is stretched 
instead of compressed, a similar storage of energy takes 
place again. The above analogy represents the action 
of a dielectric when subjected to an alternating electric 
stress. Each time the electrical pressure is applied in 
either a. positive or negative direction the dielectric 
stores up energy, most of which is given back to the 
circujt when the pressure is removed or changed in 
direction. 

Due to friction losses in the mechanical analogy, the 
spring cannot give back quite as much energy as was 
delivered to it, so in the case of dielectrics there are 
losses the exact nature of which is not fully understood, 
but which may be considered as a friction loss, inas- 
much: as they cause heating of the dielectric and result 
in less energy being returned to the circuit than was 
delivered to the condenser. 

The power factor of a dielectric is the ratio expressed 
as a percentage of the energy dissipated in the 
dielectric to the total energy supplied to the dielectric. 
For example, if when roo volt-amperes are supplied to 
an ebonite condenser there is a total dielectric loss of 
5 volt-amperes, the power factor of the ebonite would 
then be 5 per cent. 


Questions and Answers by Practica! Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '' Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replves in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 


importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а ** nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words “ Questions and Answers”’ or “Q” and “A?” should be placed a 
the top left-hand corner of all letters intended for this column. 


Question No. 161. 


Are there any hard and fast rules for the earthing 
of motors? The other day one of my motors, то b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about 1 in. copper. 
As this was evidently not strong enough, what wire 
should be used?—'' EXAMINER. 

OvuESTION No. 162. 

Can any reader give me details of the facts which 
govern the choice of high-tension insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 
it affect insulators used on voltages of over or under 
6,600 volts ?—‘‘ JoOINTER."' 


(Replies to Questions Nos. 161 and 162 must be 
received not later than June 30, 1923. 


Answers to Questions. 
Question No. 158. 


I have to repair a number of accumulators. My 
difficulty is that I do not know how to connect the 
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bridge pieces, that is, the bars which are connected 
across the top of each set of plates. I understand 
that these are ''burnt" on. How is this done?— 
** ACCUMULATOR."' 


REPLIES TO Question No. 158. 

The first prize (10s.) has been awarded to “М. M." 
for the following reply :— 

Burning would certainly be the best method of 
making the joints, but some practice and skill, plus 
rather elaborate apparatus, are required to ensure the 
results being satisfactory. For lead-burning a small 
oxy-hydrogen flame is used, and it must be carefully 
adjusted. Flame is best when the point is very hot. 
It should turn a violet colour when melting a piece of 
clean lead. Oxygen !s purchased in cylinders; hydro- 
gen is either taken from a gas main or generated by 
the action of dilute sulphuric acid on scrap zinc. If 
joints are butted, chamfer edges so that the grooves 
formed will be an assistance when making the joint. 
Feed in the necessary lead from a strip of lead. АП 
parts must be perfectly clean. 

In the case under consideration there will probably 
be a further difficulty in having to do the work in situ; 
but, even if it is possible to lay the parts horizontally, 
“Accumulator " should experiment with a few joints 
before tackling the plates. 

If it can be arranged, it is much easier to have a 
mould made for the joints and simply melt them 
together, either by flame cr by means of a well-heated 
EDIEN 

Another method is to “shave,” or scrape, the joint 
perfectly clean, well heat with a blow-lamp, tin and 
“wipe "together with plumber’s solder (2 lead + 1 tin) 
by means of a piece of greased moleskin. 

Perhaps the most convenient way will be to electri- 
cally weld the joints. A carbon rod for positive and 
the joint for negative. Feed in lead from a clean strip 
as required. A little practice on some scrap material 
will soon overcome any want of skill. 

With any of the above-mentioned it would fill a 
number of ELECTRICITY to describe any one in detail. 
Should the resulting joints be somewhat rough in 
appearance, they may be easily dressed up by means 
of a гаѕр.—'* M. M." 


” 


The second prize (5s.) has been awarded Mr. G. 
Sullivan, 45, 'Elmswood Road, Birkenhead, Cheshire, 
for the following reply :— 

To burn connections on, say, тоо-атреге battery, the 
following method is reliable and simple. 
required is a sharp knife, some clay, tin of fluxite, 
some strips of lead about 4 in. by 4 in. to use in place 
of ordinary tinman's solder (which eats away in acid), 
and a good-sized soldering iron, which has been well 
tinned with tinman’s solder. . Proceed: Clean and 
scrape bright surfaces to be joined together, care being 
taken to clean round and well back so that only the 
bright lead surface is exposed. Foreign matter is 
fatal to lead-burning. Now take the pieces to be 
united and, with a clean stick, apply a thin coating of 
fluxite to the prepared surfaces and secure them 
together—it is sometimes best to cut a V-notch in 
one for the other to fit in—then apply some clay round 
the edges of the pieces to be burnt together to form 
a cup to enable the hot metal to run together and keep 


The material | 


at the right level. Now take soldering iron, heated 
just under sufficient to burn tinned face, and apply it 
to the two surfaces to be joined, the object being to 
make them run together, at the same time having 
ready a strip of lead dipped in fluxite. Apply to the 
iron in a manner similar to ordinary solder. This will 
help to raise the molten metal to the proper level. 
Allow to cool, break away clay, and clean up with 
a fine rasp or coarse file.—G. F. SULLIVAN. 


THE ROTHERHAM POWER STATION. 


The increasing demand for electrical power in the 
Rotherham district, due chiefly to the rapid growth of 
steel works and similar undertakings, has necessitated 
the building of a new power station toi supplement, and 
eventually replace, the old generating station in Raw- 
marsh Road. 

This new station, which was formally opened by the 
Prince of Wales on May 28 last, has been laid out 
under the direction of Mr. Edward Cross—the Engineer 
and General Manager of the Corporation Electricity 
Supply Department—to deal with an ultimate plant 
capacity of 125,000 kw. This will include four sections 
of switchgear with bus-bar reactances between them, 
but at present only two sections are installed, one of 
which includes the control of two Parsons 12,500 kw. 
turbo-generators, and the other a B.T.-H. 30,000 kw. 
turbo-Generator. 

Auxiliary plant is supplied from two B.T.-H. 1,500 
kw. rotary converters running at 500 r.p.m., converting 
from 6,600 volts 3-phase to 480/520 volts D.C. An 
interconnector between the old station and the new 
permits an interchange of 5,000 kw. between the two, 
so that continuity of supply is assured in the event of 
one of the stations being shut down. With a further 
view to ensuring continuity of supply all the H.T. 
switchgear is arranged with duplicate bus-bars. 

Probably the most interesting feature of the whole 
plant is the turbo-generator, which is the largest single 
power generating unit installed in the United Kingdom. 
This turbo-alternator, of which we give an illustration, 
was designed and constructed by the British Thomson- 
Houston Company, Ltd., and has a continuous output 
corresponding to 40,000 h.p., the ‘generator giving 
30,000 kw. 3-phase current at 6,600 volts, 50 cycles, its 
speed being 1,500 revs. per minute. Theturbine is of the 
Curtis type, with r4 stages, the first stage wheel having 
two rows of blades and the remaining 13 wheels one 
row of blades each. Thelargest wheel is 12 ft. diameter. 
The generator is of the totally enclosed, air-cooled 
type, and is coupled direct to the turbine by a flexible 
claw coupling. The total weight of the turbo-generator 
is about 300 tons, and the space occupied is approxi- 
mately 47 ft. by 20 ft. 6 in. floor area by 12 ft. above 
floor level. 

The steam turbine was erected on the test bed at 
The British Thomson-Houston Company's Works in 
Rugby, and weighs 145 tons. Owing to the limitations 
of the British railway loading gauge it was necessary 
to remove several of the largest wheels before 
despatching the steam rotor, and to reassemble them 
on site. For the same reason the electrical stator had 
to be despatched in parts and erected on site. 


Tue ELECTRICAL END. 
The alternator is designed for a miximum continuous 
output of 40,000 kVA, 3 phase, 1,500 r.p.m., 6,600 
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volts, 5o cycles at a power factor of 75 per cent., i.e., 
30,000 kw. It is of the totally enclosed, air-cooled type, 
direct coupled to the turbine and provided with a direct 
coupled exciter. 

The stator frame is of cast iron, divided into halves 
vertically. The section is of the box type, strongly 
ribbed, the space between the outer and inner shells 
serving as a passage by which the air, after ventilating 
the machine, is conducted to the exit duct. The frame 
is provided with detachable planished steel over the 
outside openings to facilitate inspection. The stator 
core laminations are constructed of high resistance, high 
permeability steel, both sides of which are coated with 
an insulating enamel so as to reduce eddy current losses 
to the lowest possible value. The laminations are in 
the form of segments, and are provided on their outer 
circumference with dovetail slots for the keys, and on 
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running balance, overspeed and insulation tests to be 
carried out before despatch. The rotor is designed with 
its critical speed below the normal running speed, i.e., 
approximately r,ooo r.p.m. In order to allow of 
running through this speed with safety and freedom 
from excessive vibration, the shaft journal at the exciter 
end is carried in a special ''slip'"' bearing. This is 
arranged to permit of a small radial play between 
friction collars, and the radial movement thus allowed 
when running through the critical speed with the re- 
sulting work which is done on the friction collars com- 
pletely destroys any tendency to '' whipping " of tbe 
shaft. The complete rotor was subjected to a high 
potential test of 1,500 volts for one minute when run- 
ning at 15 per cent. above its normal speed. 

The alternator is designed to be self-ventilating in 
accordance with B.T.-H. standard practice, thus dis- 


B.T.-H. 


the inner circumference with slots for the reception of 
the windings. | The segments are assembled in the 
frame so as to break joint in successive layers. The 
stator winding is of the bar type, arranged in two 
layers, in open type slots. The slots have openings 
shaped to accommodate dovetail section keys of 
impregnated hard wood, which hold the windings 
securely in position. The stator windings were sub4 
‘jected to a high potential test of 14,200 volts for one 
minute, both to earth and between phases, before the 
machine was put into service. 

The rotor is of the cylindrical non-salient pole type 
with distributed windings. There was no difficulty in 
transporting the rotor, and this was, therefore, con- 
structed complete at the works, thus enabling 


30,000 KW. TuRBO-GENERATOR IN RorHERHAM POWER STATION. 


pensing with the use of external fans. The stator is 
provided with double end shields and shrouded fans 
are attached to each end of the rotor for creating the 
necessary draught. The ventilating air is drawn into 
the machine by the rotor fans through suitable ducts 
in the foundations at both ends of the machine. On 
entering the machine between the double end shields, 
part of the air is drawn into the rotor, cooling on its 
way the end windings, the remainder passing through 
the fans into the space enclosed by the inner 
end shields, in which are situated the stator end 

windings. The air which enters the rotor is 
distributed along the entire length, and is ex- 

pelled through the various radial air ducts into the 
air gap. The air from the stator end shields, after 
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Power Usey.— This useful book.” 

Mining Electrical. Engineer.—'' A store of much valuable in- 
formation in a form easily understood . . . will again be 
welcomed by thousands of engineers." 

Engineering.—' Should prove useful to those engaged . . . in 
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and doubtless occupies a place upon the desk of most 


daily—almost hourly—utility to the electrician. 


Radiogram.—'' Few annual publications attain the standard 
of accuracy, compactness and general value achieved by 
the above named book . . . it is a genuine bargain and the 
radio enthusiast will be well advised to add it to his book- 


electricians.” 

Munictpal Engineeving,—* А well printed and compact work 
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cooling the end windings, also passes through the radial 
ducts in the stator core into the outer frame of the 
machine. From this point the air is carried, through 
a suitable flume, outside the building or into the boiler 


room. i 
(T^ be continued.) 


SIEMENS’ SPORTS. 

The Siemens Sports Club held their first annual 
sports and gala on Saturday afternoon, the 23rd inst., 
at their sports ground, Park Lane, Charlton. 

The ground was specially decorated for the occasion, 
Several additional tents and marquees were erected, 
and swings, roundabouts, cocoanut shies, etc., were 
provided for the more juvenile element, while the 
Eltham United Prize Band was also in attendance and 
added greatly to the festive nature of the proceedings. 

The weather left nothing to be desired, and the pro- 
gramme of over fifty events was carried through with 
great enthusiasm and without the slightest hitch 
occurring. 

It is estimated that.there were some 7,000 or 8,000 
people present. 

The directors of the company were well represented 
by Lord Queenborough, General Sir H. de la Poer 
Gough, G.C.M.G., K.C.V.O., and Mr. W. O. Smith, 
and amongst the company present we noticed Messrs. 
G. H. Hume, M.P., L.C.C., Charles Pipkin, and F. 
Hird, the general manager of Siemens Brothers and 
Co., Ltd. 


Various Items. 


Tenders Accepted.—The tender of the Pirelli-General Chble 
Werks, Ltd., Southampton, for the supply of additional low- 
tension cables and alterations to existing low-tension cables 
hae been accepted by the L.C.C. Tramways Department. 


Sweden.—Thic June issue of thie Swedish Economic Review has 
reached us from the Swedish Corsulate-General in London. It 
shows that at the present time engineering firms in Sweden are 
having a fair demand for ciectric motors and  nlso for 
tclephones. 


Export Trade.—Reports of the trade, industry and finance of 
Finland, Sweden cad Syria have just been issued by H.M. 
Stationery Office, aud contain information cf value to all who 
are interested in pushing the export trade of this coun:ry with 
those States. 


Personal.—Mr. Roland Dunkerley, F.C.W.A., chief works 
accountant of the Metropolitan Vickers Electrical Co., Ltd., 
Old Trafford, Manchester, has been elected chairman of the 
Council cf the Institute of Cost and Works Accountants, 
London, for the ersuing year. 

Tenders Wanted.—Particulars may be obtained from the 
Dept. of Overseas Trade, Room 50, at 35, Old Queen Street, 
London, S.W.1, of the six water-tube boilers with electrically 
driven mechanical stokers and other accessories which are 
required for the White Bay power-house at Sydney. 


A Trade Opportunity.—The Director-Genenal of the Provvedi- 
torato Generale Ministero della Finanze at Rome has informed 
the British Commercial Secretary at Rome that he would be 
very pleased to receive from British firms catalogues of electric 


materials, including bulbs, lamp brackets, telephones and 
accessories, 


An Engineering Dictionary Free.— We have much pleasure in 
ence more directing the attention of our readers to the splendid 
offer which is being made by the Bennett College, Sheffield, 
of a wonderfully complete engineering dictionary which they 
are presenting. free to readers under. the headings listed 
5 their advertisement in our pages. It is well worth writing 
or. 
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BRITISH STANDARD SPECIFICATION No. 168-1923, 
for the Electrical Performance of INDUSTRIAL 
MOTORS AND GENERATORS. 

The British Engineering Standards Association has 
just issued a Specification—British Standard Specifica- 
tion 168-1928, for the electrical performance of Industrial 
Electric Motors and Generators—and we now have, for 


| the first time in the history of the industry, an official 


British Standard Specification which provides for these 
machines a Rating in accordance with British practice. 


OLD 


NEW | 


(Superseded) BRITISH STANDARD 

| BRITISH STANDARDISATION | SPECIFICATION No. 168-1923 

RULES No. 72 - 1917 dX de ЕЕ | 
50°C [90°F] 


at Rated load with margin 1o: 
SUSTAINED OVERLUADS 
of 25 p.c. for 2 HOURS | 


for all continuous rated machines | 
except the smallest and those 
totally enclosed. 

The New British Standard Specification 168-1925 
provides a 40 deg. Rating for all machines (except those 
totally enclosed). This rating is the only one which 
has been in general use in Great Britain and the Colonies 
for the past twenty to twenty-five years; the issue of 
this Specification establishes the 40 deg. Rating as the 
official as well as the aetual British working standard. 

The "40 deg. Rating," has establislied itself and 
remained the working standard, in spite of competition 
from the “50 deg. Rating " as it provides a margin for 
sustained overloads (all machines, except the smallest 
and those totally enclosed, will carry without injury 
an overload of 25 per cent. for 2 hours), for running at 
full load on voltages differing from the rated voltage 
by as much as то per cent. and generally for standing 
up to abnormal conditions. It is the practical Rating, 
built on experience and thoroughly tried out in practice. 
The permissible temperature rise is 4o deg. C. as 
measured by the thermometer; measurement of 
temperature rise by increase of resistance of the windings 
is not provided for, so that anyone can ascertain, 
simply by applying a thermometer, whether the machine 
is in order and is not being overloaded, 

The above notes apply only to Continuous Ratings. 

N.B.—Short time ratings (half-hour and one hour 
ratings) are also provided for in the specification. 

The Old British Standardisation Rules No. 72-1917 
specified a “ 50 deg. C. Continuous maximum Rating,” 
in which the machine was rated up to THE HIGHEST LOAD 
it would stand with safety continuously, AND NO MARGIN 
was provided in the Rating for sustained overloads or for 
running at full load for extended periods when the voltage 
fell below normal. This Specification was never put into 


Temperature Rise 
Continuous Maximum Rating with 
NO MARGIN FOR 
| SUSTAINED OVERLOAD 


| general use. 


The permissible temperature rise was so deg. C. when 
5 


| measured by thermometer, or 55 deg. C. when measured 
| by increase of resistance of the windings. 


The British Standardisation Rules No. 72-1917 are 


,now withdrawn and no Industrial motor or generator 


with a continuous rating for 50 deg. C. temperature rise 


бап any longer be called a British Standard Machine. 


The price of this new official Specification is 1s.2d. 


net post free, and it can be ordered from ELECTRICITY 
| Office, 


^ 
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Trade Notes. 


Leaflet 595 IL, which has just been issued by Siemens Bros. 
and Co., Ltd., of Woolwich, describes the now well-known 
Siemens loud speaker for radio-telephony. It is suitable for 
use in the place of the ordinary double-head telephones in all 
cases where speech or music is received in sufficient volume. 
The material of which the horn is constructed is the result of 
exhaustive experiments, and gives the best possible acoustic 
results. Тһе loud speaker is made in three types for re- 
sistances of 120, 2,000 and 4,000 ohms respectively. 

The Electric Heating Co. have appointed Mr. М. J. Mills as 
their London representative in place of Messrs. Pinion and 
Willoughby, who will no longer have any connection whatever 
with the firm, 


The Ella converter, for charging accumulators from D.C. 
circuits, has just been placed on the market by Messrs. Lionel 
Robinson and Co., of 3, Staple Inn, London, W.C.1, and they 
have issued a neatly printed list giving an illustration of the 
machine and describing its method of operation. . The list also 
includes details of their Ella wireless supplies, such as double- 
range voltmeters, head phones, crystals and sundries, so it 
should prove of value to all wireless readers, to whom it will 
be sent on application. 


Booklet No. 989 has just been issued by Simplex Conduits. 
Lid., of Garrison Lane, Birmingham. It presents in a concise 
and eminently readable form a clear description of the various 
wiring systems supplied by the company, and the special pur- 
poses for which they are respectively suitable. It is hoped 
that by means of this catalogue many engineers who have 
only an indefinite knowledge of the performance of the various 
systems will become more fully acquainted with the main 
details and advantages claimed for each system. It should 
therefore appeal directly to every architect, consultant nd 
contractor, to whom Simplex Conduits, Ltd., will be pleased to 
send copies on application. 

Messrs. Marconi’s Wireless Telegraph Co., Ltd., issue a 
pamphlet descriptive of their Marconi telegraph-telephone 
station, Type “ҮС. s." The Marconi “Y” series of self- 
contained sets are semi-portable, and are primarily intended for 
commercial or emergency telephony and telegraphy where direct 
wire communication is either impossible or at all events im- 
practicable. ‘They comprise a range of instruments of various 
powers for telephonic communication up to distances of about 
200 miles. ‘Each installation is provided in one of two forms— 
* stationary " or ‘‘ mobile "—the principle differences consist- 
ing in the nature of the power supply and the method of con- 
necting up the various units. Colonial conditions frequently 
preclude either the erection or economic maintenance of a 
direct line or cable between points desiring regular communica- 
tion, and these latest Marconi productions afford a convenient 
and practical solution of such problems. The “YC. 5” set is 
of 500 watts capacity, and embodies a compact engine-generating 
unit for furnishing the necessary energy for transmission. 

In “The Miracle of Radio,” an artistic brochure published 
by the Sterling Telephone and Electric Co., Ltd., that company’s 
well-known broadcast receiving sets are associated with excel- 
lent photographic reproductions of some of the leading 
characters in grand opera, the illustrations being reproduced 
by exclusive permission of the British National Opera Co., Ltd. 
It will appeal to regular theatre-goers and music lovers, apart 
from its secondary function as a price list of the firm's broad- 
cast receiving sets. 

Gecophone wireless accessories are the subject-matter of 
Booklet B.C. 2984, issued by the General Electric Co., a 
publication which will strongly appeal to the wireless experi- 
menter desirous of constructing his own set. Like the com- 
plete wireless receiving sets bearing the same famous trade 
mark, *Gecophone " accessories lare of the highest quality and 
workmanship, and in refreshing contrast with some of the 
cheap and nasty components now unfortunately finding their 
way on to the British market from foreign sources. Among 
the comprehensive selection of accessories listed, special atten- 
tion may be directed to the “ Gecophone " variometers, vario- 
couplers and variable condensers, both mounted and un- 
mounted; loading coils and reactance coils for increasing the 
wavelength range of Gecophone sets; head phones, hand 
phones, head-phone distribution boxes for inter-connecting a 
number of head or hand phones, inter-valve and instrument 
transformers. valve-holders. and filament resistances. Coming 
down to greater detail, there is an ample selection of such 
primary parts as plugs, sockets and terminals. stud switches 
and parts. fixed condensers, grid leaks, crystal detectors and 


crystals, whilst a range of high-tension bjatteries, accumulators, 
and the more popular types ot Marconi valve renders the cata- 
logue a veritable vade mecum to the amateur constructor. 
Copies may be obtained from Magnet House, Kingsway, or 
any of the company’s provincial branches. 

Messrs. Metropolitan-Vickers Electrical Co., Ltd., have intro- 
duced their Cosmos radiophene ‘ crystal set " amplifiers with 
a view to increasing the range of their already popular Cosmos 
crystal sets or alternatively enabling a loud speaker to be used 
with these sets within hmited range of any broadcasting 
station. The Cosmos amplifiers are described and illustrated 
on Leaflet 640/2, and comprise both single and two-valve sets, 
either of which can be added to an existing Cosmos crystal set, 
and is designed to fit snugly into the space alraady provided in 
these sets. Another recent Cosmos radio product is the Cosmos 
radiopbone protective device described in Leaflet 660/1 and 
designed for the protection of wireless installations against 
lightning or atmospheric discharges. The apparatus, which 
should be installed close to the point of entry ot the aerial into 
the building, functions automatically, and it is claimed to 
render listening-in safe even during a thunderstorm. 

The Aristophone Catalogue, 1923, issued by Messrs. C. F. 
Elwell, Ltd., Craven House, Kingsway, London, W.C., is a 
high-class artistic production of some 55 pages. Fully illus- 
trated with excellent half-tones, and every page relieved with 
tinted thumb-nail sketches, it represents a triumph of the 
catalogue publisher's art. The catalogue embodies particulars 
of an exceptionally wide range of complex receiving sets of ali 
types and ranges for both short- and long-wage reception, as 
well as a selection of Aristophone panels for building up installa- 
tions on the expanding bookcase principle. Each panel is a 
complete unit in itself, and similar panels are supplied for 
accommodating the batteries as well as for charging purposes, 
thus preserving vniformity throughout the series. In loud 
speakers there :s a choice of four models, including the 
popular *Clariton» " and the Aristophone cabinet model. In 
wireless furniture, three distinct period designs of cabinet are 
illustratel—viz., Cromwellian, Chippendale and Adam—all of 
which are extremely Nandsome specimens of the cabinet maker's 
art. The latter porticn of the catalogue is devoted to radio- 
craft, under which title is classified apparatus and accessories 
enabling experimenters to construct their own sets. This sec- 
tion of the Aristophone list includes an exceptionally wide 
range of well-designed and appropriate accessories, the vRrious 
illustrations being acoompanied by concise descriptions" and 
explanatory notes concerning the adaptability of the various 
components to set-building. A glossary of wireless terms and 
expressions completes a very excellent and serviceable publica- 
tion, which, at the modest price of one shilling, should be in 
the hands of every wireless enthusiast. As a companion publi- 
cation to their Aristophone catalogue, Messrs. Elwell also issue 
a shilling book of diagrams based on the use of Elwell rectify- 
ing and amplifying units and accessories. Each diagram is 
reproduced in triplicate, firstly a theoretical diagram, secondly 
a wiring diagram, showing the actual terminals on the units 
and how they are marked, and thirdly a wiring diagram show- 
ing the addition of filament regulators and jacks. The diagrams 
are in clear type, each part being individually marked, and 
with their aid and that of the Aristophone catalogue the experi- 
menter shoukl experience no difficulty in assembling the most 
complex installation. 
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POWER FACTOR FROM THE CONSUMER'S 
POINT OF VIEW. 

The evils of low power factor are now realised by 
every central station engineer, and vigorous efforts are 
being made to improve the power factor, particularly 
in undertakings where the only alternative is to install 
additional generators and larger cables to produce and 
distribute the ‘‘ wattless current." To a great extent, 
low power factor can be avoided by simple action on the 
part of the consumer without the installation of ** power 
factor correcting " apparatus. ^ Prevention is indeed 
better than cure where low power factor is concerned. 

In order to bring about a better state of affairs it is 
necessary first to make the consumer share the costs 
involved Ly low powef factor, thus securing his interest 
in the matter of improvement, and then to educate him 
in the causes of low power factor, and the means of 
avoiding it. A recent article in the Electrical World 
provides a useful survey of the subject. The principal 
effects of low power factor, so far as the central station 
is concerned, are that increased generator capacity is 
required, excitation and line losses are increased, and 
a more expensive distribution system is required. In 
order to bring about an improvement, many central 
stations have increased the maximum demand charge 
in inverse proportion to the power factor for all power 
factors below 8o per cent. In some cases the maximum 
demand charge is reduced if the power factor exceeds 
80 per cent., and in a few cases the energy rates 
(charge per kw. hour) are reduced if the consumer's 
power factor is high. 

Points which should be brought to the notice of 
consumers are: (r) Induction motors of higher horse- 
power than is actually required run at less than full 
load and have then a low power factor. (2) Low-speed 
motors have a large number of poles, require heavier 
magnetising current, and therefore operate at lower 
power factor than high-speed motors. (3) From the 
point of view of power factor, group driving of 
machines by a single motor is generally preferable to 
individual driving, but the latter may reduce the true 
energy consumption. (4) A material improvement in 


power factor can olten be effected by re-arranging or 
replacing motors, without the installation of any power 
factor correcting apparatus. 

Synchronous motors can be built for very low speeds 
with good performance at a lower cost than induction 
motors of the same rating and speed, and can be 
operated at unity or leading power factor. The losses 
in a 200 h.p. synchronous motor, which is used instead 
of an induction motor and eliminates the 120 reactive 
kva. required by the latter, amount to 12 kw., but only 
г kw. is chargeable to power factor correction, the 
losses in the induction motor replaced being 11 kw. 
A phase advancer can be applied to a wound-rotor 
induction motor provided that the rotor of the latter is 
liberally designed. Static condensers cannot easily be 
adjusted to suit varying conditions of loads, and the 
cost of the condensers varies directly with the corrective 
kva. required, and is therefore high where large 
corrective effect is needed. The losses in the condensers 
are less than о. per cent., and the overall loss, where 
transformers are required with the condensers, varies 
from 2.5 to 3 per cent. Synchronous condensers are 
not designed to transmit any mechanical load; their 
losses range from тт per cent. in roo Куа. machines 
to 4 per cent. in 1,500 kva. units, and the cost per 
kva. decreases with the size of the machine. 

Points which should be considered when selecting 
corrective equipment are:—The power losses in the 
corrective device; the interest and depreciation on the 
investment; and the increased operating expenses. 


OPEN-AIR WIRELESS. 


With the approach of the summer season the 
thoughts of wireless dealers naturally turn towards the 
use of wireless receiving sets outdoors, and there is no 
doubt that they have a wide sphere of utility at fétes, 
garden parties, on the tennis court and on the river. 
No anxiety need be felt on the score of the suitability 
of wireless for outdoor demonstration, for the illustra- 
tion we produce herewith of one of the four wireless 


demonstration vans which have been equipped by the 
Daily Mail clearly indicates that excellent results can 
be obtained. The 


equipment consists of a 
‘ Gecophone " 2-valve set in conjunction with a 
* Gecophone'' single-stage amplifier and a two- 
stage power amplifier. Each van has two loud 


speakers. 
A. novel feature of these equipments is the aerial used 
on three of the vans. This has been supplied by the 
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General Electric Co., Ltd., and consists of a sectional 
bamboo mast зо ft. high and a wire mesh aerial, the 
dimensions of which are 12 ft. by 4 ft. This type of 
aerial has been tested over distances of more than 100 
mues from the London Broadcasting Station, and 
excellent results have been obtained, the concert being 
reproduced to large crowds in Birmingham, Shrewsbury 
and in the West of England. j 

Those who contemplate open-air demonstrations, 
therefore, during this summer may do so with every 
confidence that excelfent results can be obtained, and 
that, too, with quite standard apparatus. The equip- 
ment described above is naturally extremely powerful, 
as the Daily Mail demonstrations are intended to appeal 
to large crowds. For 
entertaining smaller 
numbers, such as a 
char-a-banc or launch 
party, a proportionately 
smaller equipment would 
be required, and such 
can easily be built up 
from standard ‘‘ Geco- 
phone" apparatus. In 
this latter connection we 
are able to reproduce by 
courtesy cf Messrs. 
Wireless Service, Ltd., 
a photograph of a punt 
which this company, in 
association with Electri- 
cal Installations, Ltd., 
have equipped for wire- 
less demonstrations on 
the Thames. 

At the extreme end of each punt arises a slender 
bamboo pole carrying the aerial, to which is coupled a 


2-valve ‘‘ Gecophone " wireless receiving’ set, to- 
gether with a large loud speaker equipment. Some 


highly successful trips have been made in this punt, 
which has been able to prove in no uncertain fashion 
the practicability of river wireless. 


TELEGRAPHY.—GRADE I. (1923).* 

Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


Q. 1.—Define the terms volt, ohm, ampere, coulomb, 
farad, microfarad, and milliampere. 


A. 1.—Volt.—The volt is the practical unit of 
Electromotive Force, or Potential Difference, and is 
equal to ro* absolute electromagnetic units of Potential 
Difference. Jt is equal to .6974 of the electrical pressure 
between the poles of a voltaic cell, known as the Clark’s 
Cell, at a temperature of 15 deg. Centigrade. 

A Potential Difference of r volt exists between two 
points on a conductor when ro* ergs of work are done 
in moving I coulomb of electricity from one point to the 
other along the conductor. 


Ohm.—The ohm is the practical unit of Resistance: 
and is equal to ro? absolute electromagnetic units o 
resistance. It is defined as “ The electrical resistance 

* The standard text books for this Grade are: '" The Telegraphist’s Guide," by 


Bell & Wilson (20th thousand, 35. 6d. nel), and “ Questions and Solutions in Telegraphy 
atid Telephony, Grade І. * by Few (5th edition, revised, 55. 6d. nel). 
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offered to an unvarying current by a column of mercury 
106.3 centimetres long, 14.4521 grammes in mass, of a 
constant cross sectional, area, at the temperature of melting 
ice. ' 

Ampere.—The ampere is the practical unit of Current, 
and is equal to т/то of the absolute electromagnetic 
unit of current. It is defined as “ That unvarying 
electric current which, when passed through a solution of 
silver nitrate, of particular strength, deposits silver at the 
rate of .ооттІ8 grammes per second.” 

Coulomb.—The coulomb is the practical unit of 
Quantity, and is equal to r/1oth of the absolute electro- 
magnetic unit of quantity. J¢ is the quantity of 
electricity conveyed by an unvarying current of т ampere 
in I second, 

Farad.—The farad is the practical unit of Capacity, 
and is equal to ro ° absolute electromagnetic units of 
capacity. Jt is the capacity of a conductor, such that 
г coulomb of electricity will raise its potential by т volt. 

Microfarad.—1.microfarad is equal to one-millionth 
ofa farad. It is the unit of capacity generally used in 
practical work as the farad is too large for ordinary 
purposes. 

Miüliampere.—1 milliampere is equal to one- 
thousandth of an ampere, In telegraphy working 
currents are generally very small, and as a matter of 
convenience are usually expressed in milliamperes. 

(To be continued.) 


OPERAS IN THE UNITED 
S DATES. 

In broadcasting grand opera, the microphones which 
are to pick up the sound vibration are carefully located 
in the proper places. A knowledge of the stage 
acoustics and of the opera is very necessary. The 
microphones, three in number, must be so located as to 
pick up every sound made, either by the orchestra, 
soloists or choruses. They must be judiciously placed 
so that the sound will not be too strong, or too weak, 
as the actors move about. 1 

Опе of the microphones is placed under the stage, in 
front of the prompter's box, and facing the orchestra 
and audience, in the orchestra pit. This instrument 
will serve to pick up the orchestral music. Two 
microphones are placed to the right and left of the 
prompter's box. Océasionally the microphones are 
moved to the wings, or to some other place more 
advantageous acoustically. Sometimes special “ pick- 
up " horns are fitted to the microphones in the case of 
solos or subdued singing. These microphones are con- 
nected to a small control-switch box, and by means of 
switches, either microphone, or all of them, may be 
connected in circuit. This permits the control of any 
one of the microphones and the picking up of sounds 
on any part of the stage as the opera progresses and 
requires. 

From the control box, the impulses picked up on the 


BROADCASTING 


‘stage are sent through a speech amplifier, which is 


usually located under the stage. In the cabinet are 
placed the usual transformers, tubes and repeater tubes 
necessary for amplifying the weak impulses before their 
journey to the broadcasting station. Energy for the 
speech amplifier and microphones is supplied by a unit 
of four 6-volt storage batteries, from which connections 
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are made to the various controls. The output from the 
speech amplifier is fed into the Western Union Wires, 
which connect directly with the station. — In its journey 
from the theatre to the station, the electrical impulses 
go through underground conduit, pole, and under- 
water ducts and pipes, then again via poles to the 
Westinghouse Electric plant in Newark, N.J. 

On top of the manufacturing building, which is 
situated not far from the Lackawanna Railroad station, 
are located the operating and transmitting rcoms, and 
tne aerial and counterpoise systems. It is to the control 
switchboard in the transmitting room that the impulses 
from the theatre come. Here they are amplified again, 
because they are weakened in their underground, 
submarine and air trip before they reached their first 
stop on their lengthy journey. By means of the station 
voice amplifier and of the intcrmediate modulator tube, 
the original electrical impulses picked up on the stage 
of the opera house are magnified so that they can now 
be supplied to the five powerful modulator tubes, ot 
250 watt rating each. This energy, which is perfectly 
modulated, goes to the oscillator tubes. These four 
tubes supply 1,000 watts of energy directly into the 
radiating system. A pick-up ceil located near the 
transmitter switchboard permits a check on the modula: 
tion. Direct communication by ‘telephone with the 
announcer in the theatre is useful for an exchange of 
information on adjustments on both ends which will 
result in perfect broadcasting on the subject. From 
the huge antenna and ccunterpoise system the radio 
waves radiate for thousands ef miles in all directions, 
to be picked up by listeners-in in every land. 

The experiment of broadcasting opera music was 
interesting technically and from a musical standpoint. 
It was long a doubtful thing as to whether. it was 
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possible to transmit operas by radio. Because of the 
various effects, both climatic and of delicate tone 
colouring, the problem, from a technical standpoint, 
was a difficult one. However, the radio engineer has 
succeeding in solving the problem, and the musician 
agrees that he solved it well.— Telegraph and: Tele- 
phone Age. 


G.E.C. “FREEZOR ” FAN CAMPAIGN 2923. 


We have received from the General Electric Co., 
Ltd., Magnet House, Kingsway, W.C.2, a selection «f 
new fan literature for the 1923 “ Егеелог ” fan cam- 
paign, comprising a complete catalogue section, folder 
and show cards. 

The catalogue section V3 is now, enlarged to 44 
pages, and, in addition to a fully illustrated description, 
with prices of all types of “Freezor ” fans, contains 
two new features: (1) a 12-page introduction which 
gives a very full technical description, with splendid 
sectional illustrations, of all the principal types of 
** Freezor "' fans; and (2) a complete catalogue of spare 
parts of standard fans, each part being numbered to 
correspond with the series of sectional drawings, which 
are also reproduced. 

The list now shows particulars of desk and bracket 
fans, of rigid, adjustable and oscillating types, ships’ 
and railway fans, coiling fans, exhaust fans and speed 
regulators. 

The folder V3013, which we reproduce, is a 
three-colour design, which is 
new showcard poster, 
available. 
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We understand that supplies of the folder are avail- 
able for overprinting with dealers’ names and 
addresses, and that invitations for the requisitioning of 
supplies of these have been issued to the trade. 
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DESIGN FOR FOLDER, POSTER AND SHOW CARD. 


Among the other novelties provided for this season’s 
campaign are supplies of novelty parachutes and 
window circles, all of which will be distributed to 
traders upon application. 

Added to these various sales aids is the fact that 
substantial reductions have been made in the prices of 
the fans. 


Tenders Wanted.—The State Electric Light Works at Monte- 
video invite tenders for eight overhead electric transporters, 
each capable of lifting 3,000 kilograms. Particulars on 'appli- 
cation to D.O.T., Room 50, 35, Old Queen Street, London, 
S.W.1. 

Roumania.—A report on the economic conditions in Roumania 
has just been issued by H.M. Stationery Office, price 2s. 2d. 
post free. It shows quite clearly that the prospects of Roumania 
as a market for British goods depend almost entirely upon the 
amount of grain which she is able to export each year. 

Electro-culture.—This is a subject which should interest 
quite a number cf our readers, and we should advise them to 
read Growing Crops and Plants Ly Electricity, by Miss E. C. 
Dudgeon, who is one of the foreniost authorities on this sub- 
ject. The price is 1s. 6d. net from any bookseller, or 1s. 8d. 
post free from ELECTRICITY office, 

Books for Works Managers, etc.—Bound copies of Volume II. 
of Гле Cost Accountant, the official journal of the Institute 
of Cost and Works Accountants, Ltd., containing numerous 
articles on costing and works accounting in various industries, 
are now available. Price to non-members, 30s. post free; 
members, 25s. post free.  Obtainable. from the office of 
The Cost Accountant, 38, Grosvenor Gardens, S.W.r. 
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Questions and Answers by Practical Men. 


, RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '' Answers to Corre- 
spondents"' or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive repltes in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
LIE will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. h 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a *‘ nom 
de piume, but, both in the case of. questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. й 

Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
six GAMES eI who wn the first or second prize the most times during the next twelve 
months. i 

The words '* Questions and Answers" or “ Q" and “ A”? should be placed a 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 163. 


I have a room 32 ft. long and 18 ft. wide. I wish 
to light it with electric light.. I wish to produce about 
6-foot candles intensity at the working plane, about 
д ft. from. the ground. I would appreciate details of 
how many points to fit and the candle-power of the 
lamps.—" CUTTER.” 

QUESTION No. 164. 

I have an electric iron, but it has gone wrong. 1 
have opened it out, and I find that the element is what 
appears to be aluminium paint om mica, also notice 
that the circuit through this paint is interrupted. Sinoe 
I cannot purchase a spare element, is there any means 
of repairing the defective element? If not, how can I 
convert the iron to use another element ?— '|LAUNDER. " 


(Replies to Questions Nos. 163 and 164 must be 
received not later than July 128, 1923.) 


M.P.s AND RADIO. 

On Wednesday, June 27, members of the Industrial 
Group of the House of Commons paid a visit to Radio 
House, and to the wireless transmitting and receiving 
stations situated at Ongar and Brentwood respectively. 
In connection with this visit we have received from 
Messrs. Marconi's Wireless Telegraph Co., Ltd., a 
souvenir booklet, which was printed in commemoration 
thereof. Unlike many so-called souvenirs, this booklet 
is something which is well worth keeping, and, we 
would add, well worth producing. In these day: of 
bad colour processes, its simplicity is distinctive, The 
pictures and portraits are more like Bromide prints 
than printed reproductions. The text describ.s b-iefly 
the method of control and how the high-speed services 
dealt with at these and other stations are handled from 
Radio House, the nerve centre of the Marconi high- 
speed commercial services. 

It is visits such as this 'that must help to broaden the 
outlook of our Parliamentary representatives, and open 
their eyes to the possibility of extending our national 
commercial interests. Wireless telegraphy, being the 
most up-to-date means of communication, must be in 
the forefront of our future advancement, and there 
is no doubt that the extension of high-speed wireless 
services is a matter of vital importance, 
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No.8 - A method of Packing which 


does away with storage bins. 


Every OSRAM Gasfilled Lamp comes to you packed 
in a separate carton in which the cap and the ‘pip’ of 
the lamp are both secured. 

The Cartons are then packed in large fibre-board con- 
tainers, which can be readily stacked, Bins are then 
quite unnecessary. This method of packing renders 
breakage оа impossible and storing easy and safe. 


This is another example of the practical 
help given to the Re-seller by the makers of 
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WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


JOHN OAKEY & SONS, LTD. 
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TO OUR ReADcRS, 

ELECTRICITY is published every Friday, and, if ordered, із on sale at tlie 
priucipal Railway Station Bookstalls and Newsagents on that day. 10 has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing Office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application. Subscription: 13s.a year, 6s. 6d. half year, 35. 9d. à 
quarter in advance, postage prepaid in the United Kingdom and abroad. 


Questions to which an answer is required must be accompanied by a 1}d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


In these times of financial stringency, when the call 
is ever fer economy in expenditure of public funds, it 
certainly calls for drastic comment 
that two public bodies or their official 
representatives as servants of the tax- 


Public Pav 
for Costly 

“Principle.” 

law over a very trivial matter, and, 
what is more, carry the dispute right through various 
Ccurts up to the House of Lords, where it was finally 
disposed of, the’ presiding judge making some very 
caustic observations on the case which were, neverthe- 
less, fully justified. The case arose in the first place out 
of damage to a telephone cable in the Liverpool district, 
caused by a fault on the Liverpool Corporation's elec- 
tricity supply mains. The damage was assessed at 
£40, and the Postmaster-General claimed against the 
Liverpool Corporation for this amount in the County 
Court, where a decision was given against him. 

A Divisional Court was next appealed to for a 
reversal of this ruling, and found in favour of the 
Postmaster-General. The defendant Corporation then 
took its case to the Appeal Court, where the origina! 
County Court ruling was upheld, and it was against 
this latter decision that the Postmaster-General sought 
a still more potent decision by taking the case to the 
House cf Lords. That august body, however, found in 
favour of the Liverpool Corporation, and Lord Carson 
took the opportunity to administer a rebuke to the 


litigants and to characterise the case as an attempt to 


establish the principle that the Postmaster-General ca 
do no wrong. About the legal aspects of the contro- 
versy I have nothing to say. Law is ever costly, and 
those who want plenty of it and can afford to pay the 
price are entitled to spend their all on litigation if they 
care to do so. 


When it comes to spending my money, however, and 
that of other unfortunate taxpayers and ratepayers in 
securing pettyfogging legal decisions on subjects like 
the one under criticism, I for one strongly object. It 
does not matter a brass farthing to me whether the 
Liverpool Corporation cr the Postmaster-General were 
responsible in point of law for the £440, which was the 
amount of the original damage. In the one case 
Liverpool ratepayers would have to foot the bill, in 
the cther Liverpool taxpayers, in conjunction with other 
taxpayers, would pay for the damage, and there the 
matter would end. As the case stands now, both 
Liverpool ratepayers and taxpayers and, in fact, all tax- 
payers will have to pay a total amounting to several 
thousands of pounds for having afforded. certain in- 
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payer should be empowered to go to 


dabbler with pliers and scldering iron. 
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terested officials the opportunity of airing their opinions 
in Courts of Law and the House of Lords. In my 
opinion, the public servants who authorised legal action 
in connection with this paltry dispute ought to lose 
their jobs now—and renounce any rights they may 
individually have to a pension. Why are these people 
never made an example of when cases of this kind 
come to light? 


Ever since a certain medical man advanced the theory 
that nystagmus (a nervous affection of the eye pre- 
valent among colliers) was due to 
certain emanations from the coal 
itself, the sponsors of the older form of 
illuminant have been decrying electric 
lamps for miners as calculated to 
enhance the dangers of coal mining by depriving the 
collier of his cld-fashioned test for fre damp, viz., the 
character of the flame of the Davy safety lamp and its 
derivatives. They argue that since, according to recent 
authority, nystagmus is not attributable to deficient 
illumination, there can be no logical reason for th« 
substitution of electric for oil lamps, even on the plea 
of greatly improved illumination at the working face. 
From the speciously worded advertisements of the 
makers of miners'oil lampsin the journals devoted to the 
mining industry, one would infer that the miner's elec- 
tric lamp was about the most dangerous invention of 
the age, and that adherence to the Davy principle was 
the sole chance left to the collier of to-day of surviving. 


Electric Light 
and Miners' 
Nystagmus. 


In the circumstances, and recognising that the sup- 
porters of the more modern system of lighting have a 
hard battle in front of them before they can claim to 
have firmly established their product to the general 
benefit of coal miners, it is refreshing to give equal 
publicity to the records of important collieries which 
have adopted the miner's electric lamp and proved its 
worth by having experience and carefully kept records. 
Thus, at the opening of a large institute and recreation 
ground provided by the Butterley Colliery Company, 
under the Miners' Weifare. Scheme, presided ovér by 
Viscount Chelmsford, Mr. G. Spencer, M.P., speaking 
on nystagmus, announced that since the Butterley 
Company had introduced electric lamps into the pit 
these cases had been reduced 60 per cent., whilst 
another colliery company in the district also stated that 
their claims for nystagmus compensation were less by 
4o per cent. since the introduction of electric lamps 
into the pit. An ounce, of practice is worth tons of 
theory, and it is high time the Home Office intervened 
and settled this vexed question to the satisfaction of 
all parties. There must be plenty of evidence available 
to prove the unquestionable advantages of electric 
lighting over oil lamps fer an industry carried on in 
such dingy surroundings. 


The chairman's announcements. at the annual general 
meeting of the three bedies representing the electrical 
trade again showed that the principal 
electrical eontractors throughout the 


The Electrical 


Contractors’ country are doing good work in or- 
Association. — ganising their industry and erecting 


safeguards against shoddy workman- 
ship, price cutting, and themachinations of the unskilled 
Following en 
their recent strong declaration of a general policy which, 
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if carried out to its fullest extent, would place the 
electrical trade on a very firm basis indeed, the most 
important announcement at the general meeting’ was 
probably that concerning the scheme for the voluntary 
registration of electrical contractors, instituted by a 
committee set up by the Institution of Electrical 
Engineers. 


According to the chairman (Mr. Marryat) this scheme 
has already received every possible support. The 
registration authority has been constituted, and no less 
popular a personage in the electrical world than Mr. 
C. H. Wordingham has accepted the chairmanship, a 
fact which is in itself a guarantee of further enthusi- 
astic support. The Electrical Contractors’ Association 
is adequately represented upon the registration 
authority, and formalities are now being pushed for- 
ward with a view to the scheme being launched at an 
early date. In collaboration with this scheme of volun- 
tary registration of electrical contractors there is being 
developed and popularised a standard E.C.A. sign, 
which, it is hoped, will eventually become the seal or 
mark of high-class workmanship, and tend ultimately 
to freeze out all those irresponsible and inexperienced 
frms and individuals who have been exploiting the 
electrical contracting trade to its detriment. 

Ancther phase of its activities upon which the Asso- 
ciation deserves commendation is in its activities in 
relation to labour, with which its members claim to be 
on the most friendly footing. According to the chair- 
man, the Whitley system of Joint Industrial Councils 
and ‘National Joint Industrial Councils has proved 
effective in making clear to each side the other's diffi- 
culties, and has created on both sides an appreciation 
and respect for the other's straight dealing. This 
reputation the council of the Association does its best 
to foster. The national sliding scale agreement has 
vorked well, and although jn certain isolated cases 

'embers have suffered by the operation of the agree- 
vent, they have appreciated that its maintenance is of 
he utmost importance, and have acted loyally by the 
Association. Undoubtedly the contractor's organisation 
is a very live body, and is doing its full share towards 
raising the status of the industry in which it plays such 
an important part. 


The President and Mrs. Gill entertained their 
yumercus guests at the annual conversazione on the 
28th ult. at the Natural History 
The LE.E. Museum, and I congratulate them 

Conversazione. most cordially on the very happy 

evening which everyone seems to 
wwe spent. Tt was a pleasure to notice many old and 
familiar faces, and, although space does not. permit 
me to give the full list of all the notabilities who were 
present, 1 ап, КЇ атп certain, say that we were all 
delighted to see such veterans as Colonel ‘Crompton and 
Sir Henry Mance apparently quite at home with their 
old friends. Dr. Ferranti, Mr. Mordey, Mr. Atkinson, 
Mr. Rawlings, and, indeed, a host of senior members, 
added their cheerful presence to the enjoyment of the 
evening, and the musical entertainment was, as usual, 
of the very highest order. 


It was, however, curious to hear the different opinions 
expressed in regard to the condition of the electrical 


industry. Some old friends were very pessimistic, and 
others, in fact, the majority, spoke in quite a cheery 
vein, and seemed to think that business altogether was 
looking very much brighter. Let us hope that by the 
time the next conversazione comes round we shall all 
be feeling the benefit of the trade improvement, which, 
I am confident, is proceeding on such sound and pro- 
gressive lines. 
ELEKTRON. 


THE G.E.C. FOURTH ANNUAL SPORTS. 


We had pleasure in accepting an invitation of the 
General Electric Company's Sports Committee to 
attend the fourth annual meeting held at Herne Hill on 
Saturday afternoon, June 23. We always like 
to attend functions of this description, not only because 
they tend to blow the cobwebs—which somehow have 
a knack of forming towards the end of a hard week's 
toil—away, but because it gives one an opportunity of 
krocking some of those rough corners off which form 


THe Drab Heat IN THE Onse MILE 
CYCLE RACE. 


Пле г. 


on ones disposition from time to time. There are not 
sufficient of these functions, and we would like to see 
more of them. There is nothing finer in the world 
than clean healthy sport. It makes life worth living, 
since the friendly «ntagonism of the sports ground is 
reflected in the shape of a better feeling and under- 
standing in the office and workshop. 

We were not surprised, in a chat with some of the 
committee, to find that our views were expressed by 
them. In fact, Mr. Carter, under whose wing we were 
placed, told us that they realised the necessity for 
greater social co-operation, and they were going to 
leave no stone unturned to obtain it. Their spcial 
committee were considering a social campaign, so to 
speak, the object beiag to make their staff and em- 
ployees real friends. This object 1s good since every- 
one knows that friendship in business is productive in 
good results. : Я 

We were surprised, in a way, at the manner in which 
the committee and other officials handled the arrange- 
ments at their sports. Everything seemed to work so 
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smoothly. In this direction great assistance was ren- 
dered by Mr. Campbell with the megaphone. He 
seemed to find the correct wavelength every time. He 
tuned the competitors up in such a manner that, at one 
period of the afternoon, he actually beat the clock. 
This he broadcasted, and rightly too. It is not every- 
one who can do the half-hour in five and twenty 
minutes, 

Referring to the sports, it must be said that each 
event was well contested. The power factor of the 
competitors, eenerally speaking, was very high. In 
the mile race one competitor had a very large start, but 
he could not maintain it. From the stands we. could 
see his voltage gradually falling until his reverse 
current velay tripped, and he feli out when opposite 
the stands. It was not surprising considering the ex- 
tremely hot day. 

The ladies’ tug-of-war was one of the best-contested 
events of the day. The best side won, but we could not 
help feeling sorry for one young lady of the typewriting 
team. She assisted materially to help her side win the 
preliminaries, and she was a real trier in the final pull. 


Гс 2. 


Mrs. Hirst DISTRIBUTING THE PRIZES. 


But she could not help the insulation of the rest of the 


team giving out which brought them to earth. We re- 
peat, we were sorry. 
The three-legged race was very well contested. Some 


of the young ladies must have had a great deal of prac- 
tice to be so perfec: in suck difficult running. Опе heat 
was very humorous. Two gentlemen (who shall be 
nameless) ran in this heat. From what we could see 
from the stands a phase advancer or an induction 
regulator was greatly needed since the power factor 
appeared to be lagging very much. 

The mile cycle race was keenly contested, and re- 
sulted in a dead-heat between E. B. Brodie and E. J. 
Tatlock. They decided to ride this off, and it resulted 
in a win for the former. In the decider it was a very 
close thing, E. B. Brodie winning by about half a wheel. 

In H. J. Barron the G. E.C. have an excellent runner. 
His time 53 3-5 secs. for the 440 yards scratch is verv 
good indeed. He also won the 220 vards flat, very 
easily we thought. à 

The high jump produced an excellent jumper in W. 
E G. Rutherford. He was not put to a great deal of 
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exertion to win. In an exhibition jump, later, he cleared 
5 ft. 3 in. without an effort. It would have been in- 
teresting to know exactly what he could have done, 
and we think the committee should have tried him with 
more than 5 ft. 3 in. Athletes of his kind are very 
scarce. He also won the long jump with r9 ft. rr in., 
a very good performance. 

Other items resulted as follows :—100 Yards Flat 
Handicap (junior males): r, J. б. Jago; 2, С. S. 
Wheeler; 3, W. E. Kennish. тоо Yards Flat Handi- 
cap (senior males): т, A. S. Robinson; 2, W. J. 
Wright; 3, Н. J. Barron. тоо Yards Veterans: 1, G. 
L. Waterman; 2, M. Campbell; 3, G. Acton. 75 Yards 
Flat Handicap (junior ladies): 1, E. White; 2, E. N. 
Majoram; 3, E. Vareoe. 75 Yards Flat Handicap 
(senior ladies): 1, C. S. Meekings; 2, E. M. Page; 
3, D. Ansell. тоо Yards. Flat.Scratch: 1, A. S. 
Robinson; 2 W. C. Grant; 3, H. H. Monnery. 220 
Yards Flat Handicap (junior): 1, C. J. Jago; 2, E. H. 
Bowthorpe; 3, J. W. Scott. 220 Yards Flat Handicap 
(seniors): 1, H. J. Barron; 2, W. J. Wright; 3, J. E. 


Rigby. Tug-of-War (males) : Fraser and Chalmers beat 
Express Lift. 220 Yards Flat Scratch: 1, S. W. 


Westbrook; 2, A. S. Robinson; 3, H. Stonehart. One 
Mile Cycle Handicap: r, E. B. Brodie; 2, E. J. Tat- 
lock; 3, Н. Е. Carpenter) High Jump: т, W. ETG. 
Rutherford ; 2, J. Bland. Tug-of-War (ladies) : Osram 
A beat Typewriting. One Mile Flat Handicap: 1, A. 
Gibbs; 2, Н. A. Mackay; 3, W. Gwilliam. — 3-Mile 
Relay Race (males): W. E. G. Rutherford, M. A. Hall, 
G. J. Jago, W. C. Grant. 60 Yards Sack Race: 1, D. 
ita Garter 2. 1. ра бале sss 9 Payne. 7s Yards 
Scratch, Osram Ladies (seniors): 1, C. V. S. Santon; 
2, C. M. Meekings. (Juniors): 1, E. White; 2, D. 
К. Farquhar. Long Jump: т, W. E. G. Rutherford; 
2, ie Wa Smith А УУ Knight. 440. Yards 
Scratch: 1, H. J. Barron; 2, Е. H.. Moorman. бо 
Yards |Boot Race: 1, J. V. Sanders; 2, І. J. Jarvis; 
3, A. M. Milton. 375 Yards Relay Race (ladies): D. 
Wilkinson, G. Scarlett, К. Varcoe, Е. Rust, С. 
Cannon. 880 Yards’ ай Scratch: т, A. Gibbs; 2, H. 
Stonehart; 3, W. /R. Wood. 


Answers to Correspondents. 


DRAUGHTSMAN.—Better write to W. F. Stanley and 
Co., Ltd., and ask for a copy of their drawing: instru- 
ment catalogue, L7. We expect it will give the details 
you require.—Editor, ELECTRICITY. j 


New South Wales.—During March electrical goods value 
#612 were imported from Germany. 

Miners’ Safety Lamps——The following types—viz., Laidler 
lamp, Type L.C. No. т; Cambrian lamp No. 30; “Thor” 
pillarless electric hand lamp, S.P. type; “Oldham ” pillarless 
electric hand lamp; Wolf nickel cadmium inspection lamp 


No. 608; “Ceag’”’ deputy lamp; and Oldham No. 3 hooded 
lamp (for officials)—have been approved for use in all mines 
to which the Coal Mines Act, rorr, applies 


Finance.—The report of (Crompton and Co., Ltd., for the 
year ending March 31, 1923, shows a loss on the year’s working 
of £7,185 after payment of debenture interest, etc. The out- 
look is, however, very much brighter. It is pleasing to note 
that the shareholders of the Edison and Swan Electric Co. 
have agreed to the suggested reorganisation of the finances, 
and that once this has been arranged there is every prospect cf 
a satisfactory profit being earned in the near future. 
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THE ROTHERHAM POWER STATION. 


(Concluded from page 349 ) 

This system of radial air ducts in the magnetic 
structure of both rotor and stator makes -possible a 
very efficient use of the ventilating air, and ensures 
uniform cooling. The intake air is drawn through an 
air washing plant, which removes dust particles which 
would otherwise, in course of time, accumulate in the 
air passages of the machine and reduce the efficiency 
of the cooling. 

The exciter, which is mounted on an extension of the 
main bedplate is a 4-pole, shunt-wound, self-exciting 
machine. with commutating poles, and is connected 
direct to the alternator rotor windings, without a series 
rheostat, the control being effected by a rheostat in 
the shunt field circuit. The armature is direct coupled 
to the alternator shaft through a flexible coupling and 
equipped with an outboard pedestal bearing. The 
armature is of the slotted drum type, the winding con 
sisting of copper bars insulated with mica. The bear- 
ings of the alternator and exciter are lubricated under 
pressure from the main turbine oil supply system, and 
efficient means are provided for preventing oil escaping 
along the shafts from the bearings and finding its way 
into the machines. 

The alternator is designed with high internal re- 
actance, so that in the case of accidental short circuit 
occurring at the terminals of the machine, the maximum 
momentary current is limited to a safe value, thus 
protecting the set against injury. On this account 
external protecting reactors in the generator circuit are 
unnecessary. 

SHORT-CIRCUIT TEST. 

An interesting test, subjecting the turbo-alternator to 
a sudden single-phase (line to line) short-circuit, when 
running excited at full voltage, was made at the 
Rotherham Corporation Electricity Works before 
finally passing the machine for service. In order to 
carry out the test, the section of the bus-bars ta which 
the machine is normally connected was isolated from 
the rest of the system on the far side of the bus-bar 
in'erconnecting switch, and two of the three terminals 
of this switch were short-circuited on the far side by 
hcavy copper connectors. 

The actual short-circuiting of the machine was per- 
formed by closing the bus-bar interconnecting switch, the 
main switch having been previously closed and set to 
trip instantly on overload, thus making the conditions 
much more severe than when the time-lag device is 
used. In this manner a test was obtained, not only on 
the alternator, but also on the B.T.-H. motor-operated 
oil switch which was used. 

It is interesting to note that the switch opened the 
fault in an extremely satisfactory manner, the only 
visible result being tke throwing of a small quantity of 
oil, estimated at about half a pint, the cleaning up and 
replacement of which is a very small price to pay for 
clearing a fault on the bus-bars of a large power station. 
On a similar switch, used to make the short-circuit, 
no oil was thrown and no parts were en any way 
damaged, despite the very severe conditions of closing 
on a dead short-circuit. 

In view of the size of the unit under test, the forces 
are necessarily large, and it is very satisfactory to find 
that the whole of the installation, including turbine, 
alternator, cables and switchgear, withsteod the test 
without any signs of distress. 
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THE SWITCHGEAR. 


The H.T. switchgear is housed in an annexe to the 
generating station and occupies three floors, the L.T. 
control panels being installed in a separate room at one 
end of the annexe. ‘The first floor of the annexe con- 
tains the oil-break switches; the ground floor contains 
the bus bars, isolating switches, and instrument trans- 
formers; while the basement is reserved for bus-bar 
reactances with their attendant switchgear, and for 
the generator neutral point earthing resistances and 
their isolating switch pedestals. ^ The whole of the 
H.T. switchgear is of the cellular type with phase 
barriers, so that any fault which may occur on the 
iwitchgear will be confined to the particular phase and 
piece of apparatus concerned. Duplicate bus-bars are 
provided, one set being located on each side of the 
9 in. concrete wall, three of which run the whole length 
of the ground floor dividing it into four compartments. 

The bus-bar selector switches are mounted on the 
centre wall above the corresponding bus-bars, the con- 
nections therefrom running upwards and under the first 
floor to the oil switch terminals, thence down one or 
other of the intermediate walls to the current and 
protective transformers, and finally through the wall 
to the outgoing cable boxes. 

The bus-bar selector and split conductor earthing 
switches are of the lever pattern, operated by means of 
handles external to the cells. An indicator lamp adja- 
cent to the operating handle lights up when the oil 
switch of a particular circuit opens; so that the operator 
can tell if the circuit is disconnected from the bus-bars 
without having to make a special journey to the control 
room. 

The generator control panels, together with the 
Tirrill regulator panels, engine-room telegraphs and 
control pedestals for the electrically operated field 
rheostats, constitute one of the L.T. boards ; the feeder 
control panels are arranged in a semi-circle as a 
separate board facing the generator control board. 
Duplicate synchronising equipments are provided, and 
so connected that only one synchroscope can be plugged 
on at a time, the other acting as a standby. Large 
scale bus-bar voltmeters are arranged to indicate the 
voltage on each set of bus-bars. In order to facilitate 
synchronising a special voltmeter is provided for indi- 
cating the difference between the incoming machine 
voltage and the bus-bar voltage. 

Al generators are provided with balanced current 
protective gear which functions instantaneously in the 


: event of a fault in the machine winding or cables 


between the machines and the switchgear cell. Auto- 
matic field. suppression switches are provided so as to 


‚ kill excitation after the generator oil switch has been 
‘tripped by the operation of the balanced current pro- 


'provided for 


A neutral point earthing resistance 15 
each machine, together with an oil 


tective relay. 


‘immersed hand-operated isolating switch. 


In order to provide against sustained faults on feeders 
and faults on the station bus-bars, each generator is 
equipped with a definite time limit overload and earth 
leakage standby relay. The rotary converter trans- 


| former feeders are provided with inverse time limit 
| overload protection, whilst the outgoing feeders are all 
‘protected by the split conductor system with non-re- 


actance type protective transformers and split contact 
oil switches. Definite time limit overload and earth 
leakage standby relavs are also furnished on cach of 
the split conductor feeders, so that, in the event of 


B 
| 


t JuLy 6, 1923. 


301 


an excessive overload or an carth fault outside the 
zone protected by the split conductor system, the feeder 
will be isolated after a predetermined time has elapsed. 

The D.C. auxiliary board, which obtains its supply 
from two B.H.-T. rotary converters, consists of 16 
panels, and is installed in the converter annexe. This 
board distributes power to the whole of the auxiliaries 
in the engine room. A second set of bus-bars is pro- 
vided on this board and an interconnector to the old 
generating station, so that if necessary direct current 
can be exchanged at any time. 
house auxiliaries and coal-handling plant is taken by 
means of two feeders to two separate 7-panel distri- 
bution boards, situated in a sub-station between the 
two boiler-houses. 

After H.R.H. had formally opened the new power 
station he proceeded to Messrs. Steel, Peach and 
Tozer's works at Templeborough, where he inspected 
an electric motor of 15,000 h.p. In this case also the 
electrical plant was supplied by the British Thomson- 
Houston Co. 


A DEMONSTRATION WIN DOW. 


It has always been recognised that it is easier to 
sell by demonstration than by precept, and this is par- 
ticularly true in connection with the sale of appliances 
for the lighting of shop windows. One may talk and 
write to the point of exhaustion without convincing the 
average tradesman that his lighting is not all that it 
might be. A demonstration either jn his own window 
or in a special demonstration window will, however, 
very quickly make the shopkeeper realise the many 
advantages which may be secured by the use of modern 
methods. 


DEMONSTRATION SHOW WINDOW AT THE B.T.-H. Со? 
LrvERPOOL OFFICE, 


The picture accompanying this note is reproduced 
from a photograph (taken with a Brownie camera) of 
the demonstration window which has been fitted up in 
the showroom of the British Thomson-Houston Co.'s 
Liverpool office. The goods in the window were 
supplied and arranged by Messrs. Jacobs, the well- 
known biscuit manufacturers. 


Digitized by 


INTERNET ARCHIVE 


Power for the boiler- - 


ELECTRICITY. __ 


installed. 


Three separately switched systems of lighting are 
Firstly, in order to show how a window 
should not be lighted, two bare roo-watt grasfilled lamps 
are suspended on flexible cords in the middle of the 
window. Secondly, there are three 100-watt Mazda 
gasfilled lamps in Jupitor X-ray reflectors fixed along 
the top front edge cf the window. ‘This exemplifies 
the correct method of lighting a window by means of 
concealed units. 


| Mazda gasflled lamps in Jupitor reflectors fitted with 


X-colour ray attachments. These two units are 
intended to be used in addition to the other three 
Jupitor units in order to produce appropriate colour 
effects. Slides of varicus colours can be fitted into the 
cclour attachments, and one colour may be substituted 
for another within the space of a few seconds. 

This demonstration window has proved highly suc- 


cessful as a means of interesting tradesmen in the 


question of correct lighting, and the advantages of 
coloured illumination. Electrical contractors are 
encouraged to bring their customers to see the demon- 
stration, which rarely fails to induce them to spend 
money on new lighting equipment for their 
windows. 


own 


Trade Notes. 


The Benjamin Bulletin for June is, as usual, a pamphlet 


| which will prove of direct interest to all who are believers 


‚ Sterling 


' jn the base of the cabinet. 


ir good and effective illumination, as well as the energetic 
pushing of specialities which hold a first-class reputation, such 
as those made by the Benjamin Electric, Ltd., of Tariff Road, 
London, N.i7. The articles in this issue deal with the 
Benjamia loom, which will prove an improvement of direct 
value to all users of Ford cars; a neat illustration of motor 


| racing mt Brooklands; an instructive chapter on how to sell 


goods; апа an explanatory article op. showroom lighting. The 
pamphlet is most certainly well worth asking for, and it will 
be sent free on application. 

Sterling Leaflets Nos. 350 and 357 respectively describe the 
Sterling combined valve and crystal receiving set and the 
multiple connector for radio-telephones. The former 
has an approximate range of 150 miles, the wavelength being 
variable between 280 and 2,800 metres. The apparatus is 
entirely self-contained, working with a low-temperature valve 
requir'ng only ‘а three-volt dry battery for the filament circuit, 
and which, together with the H.T. battery, is accommodated 
The crystal is entirely enclosed an4 
ftted with semi-eutomatic adjustment. Tuning is by vario- 
meters. Тһе Ste:zling multiple connector has been designed for 


| inter-connecting up to six pairs ef radio head or hand phones 


in series, enabling a corresponding number of persons to listen 
in on the same receiving set. It comprises a polished 
mahogany case with ebonite top, fitted with stud switch con- 
trolling six pairs of terminal sockets. The position of the 
*witch determines and indicates the number of pairs of tele- 
phones connected. Copies of both leaflets may be had on 
epplication to the Sterling Telephone and Electric Co., Ltd., 
210, Tottenham Court Road. 
— 

Finance.—Congratulations, as usual, to the G.E.C. on the 
wonderful organisation and management which enables them 
to earn and pay dividends in these difficult times. The annual 
balance sheet has just been issued, and shows that the liquid 
resources of the company amonat to £840,000, an increase of 
over £700,000 on the previous year. What is more, the 
chairman, Mr, Hirst, thinks there is a fair promise of an 
improvement in trade, and his remarks may generally be 
taken as a very reliable barometer. Depreciation has been 
allowed for most generously, while the item “ goodwill and 
patents” still stands at the nominal figure of бї. At a 
rash venture one might think that figure could be increased. 
by a full hundred per cent. and still find some venturesome 
financier willing to buy it. Who knows? The. Balance sheet 
is accompanied by a well-illustrated pamphlet entitled ** The 
G.E.C. end its Products," which should help the share- 
holders to gain a modest idea of the immensity of the under- 
taking in which their capital is invested, and how they can 
best promote its interests. } 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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Reviews of Books, «с. 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus ten per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


A Fair Масе. By Edward Batten, M.I.M.E., etc. 


(Pitman. 2s. 6d. net.)—This is a book which deals 
with a problem on which there are many diverse 
opinions. Mr. Batten very ably sets forth the case 


from various aspects, and everybody interested in the 
betterment of life generally in dndustrial circles 15 
strongly advised to obtain the book and carefully read 
it, weighing each paragraph. The bock is exceedingly 
well written in concise and very carefully chosen 
phrasing. In fact, it does not appear to contain a 
superfluous paragraph. Not only will it provide con- 
siderable food for thought, but the style is easy and 
certainly convincing. The problem dealt with js dis- 
cussed from many standpoints, as obviously its rami- 
fications are wide. Most certainly employers of labour 
in any capacity will have their outlook on the wage 
question widened, and in many instances they will be 
enabled to view their position from a new angle to the 
betterment of their employees and, we should think, 
to their own business. The wage question is a more 
serious one to-day than it has ever been, and, when 
ultra-Socialistic tendencies are scourging great nations, 
we cannot do more than say that Mr. Batten's very fair 
and reasonable suggestions are worthy of most serious 
consideration. Not only do we congratulate Mr. Batten 
on his book, but we should like to offer our thanks to 
Mr. Lachlan Macbean for urging the author to publish 
his valuable ideas in book form. 


ALTERNATING CURRENT ELECTRICAL ENGINEERING. 
W. T. Maccall. 493 pp., about 350 figs. (University 
Tutorial Press, rss. net.)— This volume, a companion 
book to the author's ‘‘ Continuous Current Electrical 
Engineering," is on the same lines as that treatise, 
and it fully maintains the high standard established 
therein. The present volume is intended to serve as 
a text book on alternating current theory and practice 
for a three or four years' course in electrical 
engineering. For evening classes it is suitable for 
advanced grouped courses (T7 and T8), and for the 
higher certificates in electrical engineering. The first 
two chapters deal with the basic principles of 
alternating currents and series and parallel circuits. 
Polyphase systems are then considered, after which the 
author deals successively with all the main types of 
alternating current apparatus, viz., instruments, trans- 
formers, alternators, motors of all types, rotary con- 
verters and rectifiers. ТНеге are also chapters оп 
A.C. transmission and the protection of circuits; on 
alternating current traction; and on the important 
subject of wave form and harmonic analysis. No 
attempt is made to deal with methods of design, though, 
of course, the principles underlying them аге discussed 
fully. The basic principles and construction of the 
thermionic valve are dealt^ with, but telegraphy and 
telephony are not considered at all. The book contains 
no advanced mathematics, but it is a quantitative treat- 
ment of the subject, as distinct from a merely descrip- 
tive treatment, and a large number of worked examples 
and test problems with answers are given. It is un- 
questionably a sound and thorough treatment of the 
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subject, and we believe that it will be found as useful 
to those engaged in A.C. power stations, substations 
and test rooms as to the students in evening classes and 
technical colleges. 


NickEL. By F. B. Howard White. 118 pp., 21 
figs., 12 tables. (Pitman, 3s.)—The mining, refining 
and applications of nickel are comprehensively dealt 
with in a most readable form in this valuable 
addition to  Pitman's well-known ''Common Com- 
modities and Industries '' series of books. Little is 
generally known of the properties and uses to-day of 
this element, and it will no doubt come as a surprise 
to many to learn the great extent into which it enters 
in modern appliances. Interesting as it is to learn 
of the various processes of mining and refining the 
metal, we pass over this part of the book, as well as 
the sections relating to nickel coinage, cooking 
utensils, the hydrogenation of oils in the presence of 
catalytic nickel, and the various nickel steel alloys 
used in bridge construction as well as for armaments. 
The widespread use of three-electrode ionic valves has 
demanded the production of particularly pure malle- 
able nickel, and this section will appeal to many 
interested in broadcasting ; whilst, as nickel-chromium 
alloys are now universally used for the resistors in 
electric heating units, the information given on these 
is not without attraction to electrical heating engineers, 
though this section is not so full of detail as some of 
the others. Of especial value is, perhaps, the chapter 
on nickel plating, which, with its tables on and details 
of rolled and cast anodes, hints on solutions, current 
densities, etc., is most welcome. Although we cannot 
touch on anything like all the very important applica- 
tions of nickel dealt with in the book, we heartily 
recommend it to electrical and mechanical engineers, 
as well as to the general public which takes an interest 
in the contributions of science and engineering to the 
advancement of civilised comfort and well-being. 


MODERN LAND AND SU3MARINE TELEGRAPHY. By 
С. S. Macomber. Cl. 8vo, 89 pp., 59 illustrations. 
(Chicago, American Technical Society, 6s. 6d. net.)— 
This American work contains an excellent general 
description of the instruments used in telegraph work 
and gives also a fair number of circuit diagrams, in- 
cluding those of the systems which are more particularly 
in use on the enormous land line mileage of the United 
States. The opening chapter is historical and gives 
a brief but interesting account of the early inventions 
of Steinheil, Cooke, Wheatstone and Morse as applied 
to land wires, and then goes on to describe the attempt 
by Brett, Field and Bright to gain the necessary backing 
for tthe Atlantic cables which they foresaw would 
ultimately come into being. The future outlook of the 
telegraph is looked upon as being decidedly bright, and 
acknowledgment is made of the probability that in 
course of time the Continental Morse code may be 
substituted for the American Morse now almost ex- 
clusively used in that country. Generai chapters follow 
on land line construction, equipment, repeaters, duplex, 
quadruplex and multiplex systems, as well as various 
printing telegraph ‘nstruments, all being treated in a 
simple descriptive manner which should give the reader 
an idea of the main principles ‘nvolved in each subject. 
The book is well printed and will appeal to telegraph 
and cable operators and engineers. 
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G.E.C. LIGHTING AT LYONS' CORNER HOUSE 

The rebuilding of London proceeds apace, and large 
numbers of very fine new buildings are springing up 
in every quarter. It is very noticeable that in nearly 
every instance lighting installations of the most modern 
character have been adopted for both interior and 
exterior illumination, and as a case in point we refer 
to the new Lyons' Corner House in Coventry Street, 
which was opened on May 31. This restaurant bids 
fair to be one of the most popular rendezvous in the 
West End, and it has been lighted both internally and 
externally in a most lavish yet artistic manner, the 
whole of the electric light fittings for the ground, first 
and second floors having been supplied by "the General 
Electric Co., Ltd. 

Twenty- -one electroliers were supplied for the ground 
floor, which is a handsome apartment, decorated in 
Louis XIV. style, and the electroliers are well in keep- 
ing with the decorations. In common with the other 
fittings described in this article they were specially 
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designed for this building in the Fixtures Design Office 
of the G.E.C. in collaboration with J. Lyons and Co., 
Ltd. They are of heavy finished French 
Ormolu, and are de signed in strict Hard: ince with the 
traditions of the period. They are equipped with satin 
finish and cut-glass panels, rich cut-glass and 
fiddle-back lustres. Fifteen of the electroliers are 
36 in. in diameter, the remainder being 27 in. in 
diameter. On this floor there are also 22 two-light and 
3-light brackets to match the electroliers, these being 
also supplied by the G.E.C. 


cast brass, 


bowls 


Fig. r is a view of the first floor, designed in Empire 
style, and lighted by 15 specially designed electroliers 


carried out in this period. They are of heavy cast 
brass, finished French Ormolu, with satin finish and 
cut-glass ware. Fifteen 3-light brackets to match are 
also installed. 


Fic. 2. 


On the second floor the Adam style has been adopted, 
and fifteen suitably designed electroliers of heavy cast 
brass, finished Ormolu 2d equipped with satin finish 
and cut-glass ware, were supplied, together with 
2-light brackets to match. 

The staircases are lighted by 29 2-light brackets in 
rich French style and 24 bowl pendants of similar 
character suspended from the ceiling. A number ol 
special brackets were also supplied for mounting over 
the doorways, these beidg of various patterns in con- 
formity with the styles of their respective 

One of the most attractive portions of the lighting 
installation of the Corner House is the exterior 
illumination shown in Fig. 2, which is carried out by 
a number of G.E.C. floodlights. A novel feature of 
the installation is the method employed of illuminating 


IO 


floors. 
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the building from the opposite side of the road. The 
equipment consists of 25 floodlights, No. I.E.2/93, 


each containing а 500-watt Osram gasfilled lamp. 
These units are arranged in banks on the first floor of 
the building: opposite, and are so focussed as to obtain 
an approximately even illumination on the face of the 
Corner House. There have been many notable 
attempts in the past year or so to floodlight buildings 
in this country, but in practically every case the installa- 


tion has had to be mounted on the building in question, 


thus considerably restricting the possibilities of this 
method of lighting. The effects obtained at Lyons’ 
Corner House, however, are particularly fine and mark 
a new era in floodlight practice. The restaurant is 
undoubtedly the most conspicuous building in London 
at the moment and is well worth a visit of inspection. 

It may also be mentioned that, in addition to supply- 
ing the electric light fittings described, the G.E.C. are 
well represented in other portions of the installation, 
amongst other electrical material supplied being the 
whole of the wires and cables used. This was the 
company's Alpha Cable 2,500 Megs. Association grade. 
Further, all the building is lighted throughout by over 
4,000 Osram gasfilled and vacuum lamps. 

In conclusion, we are indebted to Messrs. J. Lyons 
and Co., Ltd., for permission to reproduce the Ши. l- 
tions and this description. 


THE MARREC ANTI-PARASITIC INVENTION 
FOR COMMERCIAL WIRELESS PURPOSES 


We were privileged recently to have demonstrated 
to us the Marrec Anti-Parasitic device, which may be 
attached to practically any form of wireless receiving 
apparatus. The usefulness of this invention is for Jong- 
wave commercial work, although its possible applica- 
tions may extend jn many other directions. 

‘We must confess to having started out in rather a 
sceptical mood, having on previous occasions attended 
demonstrations of static eliminators and selective de- 
vices claimed to tune out interfering signals. 

Our visit was made at a time when reception in this 
country of American stations was at its wórst. The 
American station at Annapolis was fortunately work- 
ing, at least, so we found out afterwards. It was, 
however, impossible to copy the Annapolis, signals 
when these were received on a 5-valve set, using a 
large frame aerial. In fact, the atmospheric and 
parasitic noises were so bad that it was more or less 
painful to keep the head 'phones on. 

Perhaps at this stage we should acd that the test 
was made in Holborn at a point where there must of 
necessity be a considerable amount of interference due 
to many local conditions. 

It was just possible in the head "phones to hear that 
a station was at work. When M. Marrec's device was 
switched into circuit, and the separate hetercdyne 
slightly adjusted, the Annapolis signals came in 
clearly and sharply, but, wonderful to relate, there were 
no other noises of any kind present, and the signal 
strength, which under the circumstances of previous 
interference was most difficult to compare, was cer- 
tainly louder when е interference noises were re- 
moved. ‘The signal was then taken through further 
stages of low-frequency amplification on to auite an old 
type of Morse inker, which reproduced on the tape 
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scme of the most perfect Morse inker signals that we 
have seen produced by wireless means. 

On switching back to the valve set, cutting out the 
eliminator, the inker refused to work and only gave a 
jumble of mixed up markings on the tape. 

As a further test, two other stations very closely on 
the same wavelength were picked up, and it was 
demonstrated how very easily one station could be 
eliminated in order to receive the other, without inter- 
ference. 

Unlike. many of the suggested eliminators, this 
apparatus is fitted in the terminal or output circuit of 
the receiving apparatus. it is not connected or fitted 
in the aerial side. It is also a complete and separate 
vnit, which can be used with the set or not, as desired, 
and the unit can be instantly connected to any set, 
being complete in itself. 

It has been suggested that the real test wouldi be to 
put-the apparetus down side by side and under Ње ' 
same conditions with one of the present commercial re- 
ceiving stations, and to compare its working with such 
a set over a period. While we agree with this sugges- 
tion, we have no doubt in our own minds that the claims 
made are not exaggerated. If the device were 
connected to one of the standard high-speed relays 
and syphon recorders, or undulators, at present in use, 
one can readily understand how high-speed commercial 
transmissions could be received at a very fast speed 
with assured correctness, and the long-distance stations 
should not then have to close down during Bes con- 
gested hours of the day. 

We have referred to other uses which the device could 
be put to, but we omit to mention these for certain 
reasons. 

Our readers will appreciate that the actual method by 
which the result is,obtained is not one that at the 
present time will be made public. The results, never- 
theless, as far as our demonstration was concerned, ap- 
pear to be there, and we feel sure that the general 
utility of the scheme will very quickly be acknowledged. 
We congratulote M. Marrec on his invention. 


| 


AN, ELECTRIC GALLEY, 


Some time ago a well-known Swedish shipowner 
stated that he was converting the galleys on all his 
motor ships to electric power. It was, therefore, inter- 
esting to note that om the motor ship '' Tantalus," 
whichisdescribedinthis month's Motor Ship, electricity 
is used wholly for cooking purposes, and we believe 
this is the first Holt liner on which such an arrangement 
has been employed. In their first motor ship, the 
‘“Medon,”’ oil firing was adopted. The plant, which 
was built by Wilsons, of Liverpool, requires a maximum 
of 4o kw., which seems somewhat high, but this 
demand is, of course; not maintained for a long period. 
lt seems open to doubt "whether electric cooking repre- 
sents an economy over oil firing, but it is certainly 
cheaper than coal, at any rate on a motor ship. The 
regulation is very simple, and one of the advantages 
is that when, the requisite temperature is reached, the 
maintenance of this temperature is a matter of extreme 
ease, whilst for cleanliness and comfort to the cooks 
it will be difficult to improve upon the electrically fired 


galley. 
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Throughout the whole ef the accommodation, and in 
the seamen’s quarters forward, which, incidentally, are 
extremely comfortable, heating is effected by electro- 
vapour radiators. of the high-low .ype, which are now 
so frequently adopted on motor ships. They seem to 
afford an ideal solution to the heating problem, avoid- 
ing the necessity for maintaining steam in the boiler 
and having certain advantages over the radiant type 
for cabin use. 


“M.W.” PORTABLE BATTERY CHARGING SETS. 


We have received a circular from М. УУ. Woods, 
15/16, Railway Approach, London Bridge, S.E. r, de- 
scribing their portable battery charging sets for charg- 
ing accumulators direct from electric supply mains. 
The machines described are the D.C. rotary transformer 
and the “M.W.” rotary rectifier. 

The former, illustrated in Fig 1, certainly solves the 
chief difficulty of charging accumulators off D.C. 
supply mains. This difficulty, as is generally known, is 
to reduce the supply voltage їс a suitable pressure for 
charging. The usual practice is to insert a bank of 
lamps in series with the battery. This certainly meets 
the case, but it is very expensive owing to the enormous 
amount of energy wasted in the resistance. The 

machine can be obtained for supply pressures. of тоо 
to 250 volts D.C. . 


ОТ == ГО т 
TRANSFORMER D.C. то 
DIG 

APPLIED FOR. 


Fic 1.—No. т FIG ROTARY 


ROTARY 
RECTIFIER A.C. To D.C. 


PATENT 


For the D.C. rotary transformer at a secondary cut- 
put of 15 volts 3 amps. for charging 2 2-6 volt batteries, 
the power consumption 1s one unit in 8 hours, and for 
the No. 1 Rotary Rectifier, when charging 2-6 volt 
batteries at 3 amps. the input is one unit in то hours, 
giving overall efficiency of 36 per cent. and 45 per cent. 

Fig 2 illustrates the “M.W.” rotary rectifier, and it 
has been designed for use in the home and garage for 
charging accumulators off alternating current mains. 
The rectifier consists of a smali synchronous A.C. 
motor fitted with a 2-part commutator, interrupting at 
such a point in the A.C. wave that full wave rectifica- 
tion can be obtained through the medium of three 
brushes. 

All machines are guaranteed for a period of twelve 
months from date of delivery, a recommendation in it- 
self of the excellent quality of the material with which 
the machines are manufactured, 
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'The prices of these machines vary according to their 
capacity, but, although they are more expensive than 
the initial cost of the usual bank of lamps, it will 


found, that they are really cheap in the long run. 


ELECTRO-STATIC POTENTIAL 


INDICATOR. 


ЛЕРИ ЛӘР?” 


Users of high-tension current realise the mecessity 
ot knowing whether or not the circuit or apparatus is 
© alive," and often feel the need of a simple instrument 
which would enable them to see at a glance what con- 
ditions prevail. The makers of the “Sp” Electro-Static 


Potential Indicator claim that the instrument fully 
meets this requirement, and gives a clearly visible 
indication, at the same time taking no energy from 


the circuit. 


fall of potential 


The principle embodied is that the 


along a tube of insulating material 
has, generally speaking, an even" 


gradient. For instance, if 50,000 
volts is applied to the ends of, say, 
a tube so cm. long, the fall of 
potential will be at the rate of 1,000 
volts per cm. of length. If a metal 
pivot is inserted in the centre of the 
length of the tube and at right- 
angles to its axis, the difference of 
potential between this and either end 
will then be 25,000 volts. If this 
pivot has a metal needle cf about 
10 cm. length mounted оп it, with a 
slight bias towards one side, then 
there will be an electro-static attrac- 
tion between each end of the needle 
and the axis of the tube, due to the 
difference of potential of 5,000 volts, 
tending to turn it parallel to the axis 
of the tube. 

In the practical instrument based 
on the above principle, a tube ct 
special dark-ccloured  inswating 
material has a broad white line 
along its outer side with a consider- 
able interruption in the centre of its 
length. At the centre of the inter- 
rupted line is a bridge carrying a 
free moving but slightly biased 
pivoted white aluminium strip, and 
a pointer, coloured red, fixed at a 
small angle t» the axis of the tube. 
Midway along the tube is fixed a 
concentric glass cylinder supported 
between metal cheeks, which en- 
closes the aluminium. strip. Ter- 
minals are provided at the ends of 
ule tube for the connecuns icáus, 
as shown in the illustration. If 
desired, however, a flange can be 
fitted at the lower end so that the 
instrument can be fixed at a vertical position, or a 
hock can be fitted at the upper end so that the 
apparatus can be hune on a high potential conductor. 

The lengith of the tube varies in accordance with the 
niaximum potential of the circuit, and six standard 
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sizes are constructed, covering a range up to 80,000 
volts. The various sizes are arranged so that the 
working pressures for which they are suitable overlap 
to a certain extent. 

The indicators for the lower pressures havé con- 
ductors carried some distance along the inside of the 
tube, so as to concentrate the fall of the potential in 
the vicinity of the aluminium strip. 


When in use one end of the tube must be connected | 


to the high potential line and the other to “earth,” and, 
if the pressure be above the niinimum for. registration 
on the particular instrument, 
will turn towards the axis ef the tube, its position 
relative to the fixed pointer bene clearly visible. A 
relatively low pressure will cause the aluminium 
pointer to become parallel to the axis of the tube, thus 
making the white line continuous, and showing that 
the circuit is under pressure. On tbe other hand, vcry 
high potentials can be applied to the indicators. When 
the maximum pressure has been applied, the necdle 
remains statically charged for some short time after 
the circuit pressure has been removed. This is similar 
to the effect noticeable on high potential overhead and 
underground cables, which, if isolated at both ends, 
retain their charge for a certain period, a phenome::on 
which the potential indicator takes regard of, and thus 
prevents the accidental and dangerous discharge of 
such conductors by personal contact. 

The portable form, as illustrated, is provided with 
an earthed handle which is screwed оп to one епа. In 
order to damp movement due to vibration, the portable 


patterns have a powerful magnetic braking device | 


attached to the pointer. 

This instrument is being placed on the market by 
Messrs. Eck and Brook, of 4-12, Palmer Street, 
London, S.W.1, who state that it is being adopted by 
several large manufacturers of switchgear in this 
country, as well as by various central station engineers, 


FILTER SYSTEM APPLIED TO RADIO TO 
SECURE SECRECY.* 
—Г 

One problem of radio telephony—privacy of conversa- 
tions—has been solved by engineers of the Bell system, 
according to а recent announcement by the American 
Telephone and Telegraph Co., which reported 
that the invention was working successfully over a 30- 
mile stretch of ocean between Los Angeles and 
Catalina Island. 

Secrecy for the “ phantom wire," 
had been accomplished through an 
' scrambles " the conversation. at one end and “ un- 
scrambles " it at the hearer's end. The radio-telephonic 
talk is just a jumble to anyone else who " listens-in ' 
on the same wavelength. 

" The wireless ‘ talk bridge, ” said an engineer of 
the company, “ which has given telephone service across 
the 30-mile gap of water, was designed and installed 
in 1920 to permit two-way talking between the main- 
land and the island. Пе has given satisfactory trans- 
mission day and night throughout the year. 

' At the time the radio apparatus was installed a 
submarine cable could have been laid joining the island 
and mainland, which would have supplied a better grade 


said the enginecrs, 
invention. which 


И "Telephony (€ hicago.) 
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of service at less expense. But the conditions at that 
time, which grew out of the war, were such that the 
manufacture cf cable would have involved a long delay. 
However, suitable submarine cable will be available 
in the near future. and will be laid to the island, 
but not before the new private radio system has re- 
ceived a thorough trial.” 

The radio system, even with privacy assured, can 
only be considered somewhat in the nature of a 
temporary affair. A cable could handle the messages 
more economically. 

The installation of the cable will make the ether 
wavelengths now used by the radio system available 
for bro: idcasting or essential radio service. 

The wireless link connects Catalina Island not only 
with Los Angeles, but also, through the trunk lines 
of the \Bell system, with every commercial centre in 
the United States. After the laving of the telephone 


cable between Key West and Havana, the longest tele- - 


phone circuit on record was set up between Catalina 
Island in the Pacific and the Island of Cuba in the 
Atlantic. 

Starting from Catalina Island, the first 30 miles of 
this circuit were wireless; from Los Angeles to Key 
West, a distance of 5,000 miles, the transmission was 
bv long-distance wires of the Bell system, and. from 
Key West to Havana by 110 miles of submarine tele- 
phone cable. 

The Catalina Island radio link is the first to be 
equipped with the wireless telephone privacy system re- 
cently developed by the engineers of the Bell system. 
Heretofore talks over the Catalina Island link have been 
‘ picked up " by amateur receiving stations in the 
region. The talker could not tell how far afield his 
words might go. The privacy system was designed 
te remedy this. 


It is not claimed that the new system. is absolutely - 


secret, but at least privacy has been obtained, so that 
no one will inadvertently overhear the conversations 
which are transmitted, 

The new radio equipment, before putting the 
messages on the air, will distort or “ scramble " them, 
and no receiving set which is not specially designed or 
manipulated to “ unscramble " them can obtain any- 
thing intelligible. While anyone familiar with the 
system, and possibly an ingenious person not familiar 
with it, might devise a set which could listen to the 
system, such a set would be much more complicated 
than the ordinary set, and rhe added complication would 
be of ro value except for picking up transmissions over 
this system. It is, therefore, not likely that many 
people will try it. 


Denmark.—The report on the economic situation of Denmark, 
which has just been issued by the Department of Overseas 
Trade (price ts. 7d. post free from H.M. Stationery Office), 
shows that trade in that country is slowly but surely returning 
to its normal state, and that it will in due time require more 
British engineering products than it has been taking during 
the last two years of depression. This, of course, is a good 
sign. 

The Inst. of Metals—Autumn Meeting. ‘The annual autumn 
meeting of this Institute will be held this year in Manchester on 
September 10-13, end will open with the second annual autumn 
lecture, to be delivered by Lieut.-Col Sir Henry Fowler, 
K.B.E., on “The Use of Non-ferrous Metals in Engineering." 
The lecture will be a popular one, and is open to the public, 
tickets being obtainable {nom Mr. G. Shaw Scott, M.Sc., 
36, Victoria “Street, London, S,W.1. 
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The WESTON 
Synchroscope 


The indications of this Synchroscope are infallible. 

A glance at it shows immediately to what degree the incoming 

machine is fast or slow. 

The movement of the pointer is smooth and certain, and inspires 

confidence. 

The superior designs and construction of the instrument ensure 

& very long life and permanent accuracy throughout its life. 

1 ENT Сох E It indicates exact synchronism within one degree of true phases 
CTRICAL INSTRUM ч ў, coincidence throughout a wide range of frequency and voltage. 

? y, It is impossible to make an error in synchronising with it. 


We invite the most minute and critical examination of the 


instrument, both electrically and mechanically, in comparison 
with any other synchroscope at present manufactured, and we 
are confident that a comparative test of the instrument will 
easily demonstrate the superiority of the Weston Synchroscope. 


—Write for fall particulars— 


VESTON ELECTRICAL INSTRUMENT Co., Ltd 


!ГеТерћопе : 


Мот, 2029. Audrey House, Ely Place. Holborn, EC ое HAG pem 


| 
| 


— : | EVERYONE interested in 


FOR COUNTRY à W the Electric Lighting 
j| HOUSES S D of Country Houses, Bunga- 
di lows, Clubs, etc., should 
write for a free copy of 


the beautifully illustrated 
Brochure 63. 
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R lorib $ ELECTRICAL STORAGE | 
s V COMPANY LIMITED | 
CLIFTON JUNCTION, 97, VICTORIA STREET, | 
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for your radio set at the beginning 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. it hasa 
very large sale throughout the United Kingdom, as well asin the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing othce not later than first post Tuesday morning, 
in order to be in time ior the issue ої the following Friday. his is important, 
Kate quoted on application. Subscription: 138.a year, ös. 6d. halt year, 35, 3d. à 
quarter in advance, postage prepaid in the United ‘Kingdom and abroad. 


Questions to which an answer is required must be accompanied by a 141. 
stamp ior reply. When considered of sutlicient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, 


RA БЕКТЕ, AND CO., LTD., 36- 
89, Maiden Lane, London, W.C.2, Telephone No 


. 2400 Gerrard. 


Current Topics. 


I am writing these notes in a sweltering, semi- 
tropical atmosphere, although, making due allowances 
for the vagaries of our climate, by 
the time they appear in print the 
compositors may have had to switch 
on the electric radiators in the com- 
posing room to thaw out their fingers. I wonder 
whether the purveyors of electric fans were ready with 
the goods? A hot spell like the present always brings 
along a welcome boom in electrie cooling devices, but, 
like the skate trade, it is a very speculative affair and 
often takes the retail trader by surprise. I was in at 
a friend's office on the second day of the heat wave, 
and his electrician was vainly endeavouring to make a 
newly delivered fan function for the benefit of three 
sweltering typists. It was one of the newest and latest 
patterns, fresh from the stock shelves, and with its 
brasswork and lacquer untarnished. Yet, when plugged 
in to a near-by lamp socket and switched on, it 
resolutely refused to revolve. 


Summer at 
Last? 


1 was pressed for time and could not stay to witness 
the subsequent investigation into іце why and where- 
fore of this stubbornness, but, as I had previously seen 
a lamp alight in the same socket, can only presume the 
fan cr its connections were at fault. ln a perfectly 
new articie, just delivered to meet a sudden emergency, 
this does not point to careful inspection or testing, and 
l was the more surprised in that the fan emanated from 


a first-class maker, whose name I will not divulge for 


obvious reasons. The trouble may have been quite 
simply accounted for by brushes sticking in their guides, 
or a starting switch connection loose, but the fact 
remains that this particular fan had not been turned 
cut by its makers in good serviceable condition, and 
it is perhaps unfortunate that its first appearance in 
public should have been in the presence of an observant 
journalist. 

Incidentally, this little episode goes to prove how 
necessary it is for the conscientious trader to check 
the condition of his stock from time to time, and, 
wherever possible, instal facilities on his premises for 
ensuring that the goods he is distributing are in good 
working order when they leave his premises. In these, 
days of mass production and wholesale distribution 
north, south, east and west, goods, however carefully 
packed, are liable to suffer in transit. Sometimes 
vibration has a deleterious effect upon fragile electrical 
goods like lamps, wireless valves and the like, or small 
parts may come adrift in the packing cases and lie 
unnoticed when the goods are taken out and placed 
on the stockroom shelves. 
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temperature and humidity also have their effects 
upon certain classes of electrical goods, and in any 
event it pays to make a rough test ol all such articies 
immediately before delivery, and, 1! possible, in the 
presence ot the actual customer, who 15 thus assured 
ihat they were in perlect order up to thc time ol 
handing over. ‘lo get an article home and then find, 
an connecting up and switching on, that there js a 
tault somewhere is most annoying, and calculated to 
destroy the user's conlidence in tne goods and their 
makers. 


1 am a staunch advocate of the electric vehicle for 
municipal and other public services, and have previously 
indicated. in these notes those points 
Electric Vehicle where it scores over its petrol-ariven 
Control. competitor, Another of these 
advantages which the electric pos- 
sesses has just come to light in the shape of what is 
known .as kerbside control. In refuse collection, or 
any other house-to-house visitation, with frequent 
stopping and restarting, the petrol vehicle is at a dis- 
advantage, due to the tact that its engine either has to 
be kept rünning for lengthy periods whilst the car is 
stationary, or continually stopped and restarted for the 
purpose of moving a few yards at a time. Moreover, 
the driver of a petrol vehicle must always be in the 
driving seat for the purpose of moving the vehicle, 
if only from one bouse to the next. 


With the electric vehicle, on the other hand, starting 
and stopping are so readily accomplished and the con- 
trol is so very simple that kerbside controls have been 
fitted to many of these vehicles, which enable the car 
ta be started and moved short distances from the pave- 
ment, and without any necessity for the driver mounting 
to his accustomed seat, In fact, he can walk alongside 
and has a clear view of. what is happening. The 
control of speeds, forward or reverse, is obtained 
through a horizontal handle, keyed to a spindle on an 
auxiliary controller, and in an accessible position at 
the sides of the vehicle. To provide against any 
possible abuse by unauthorised persons a change-over 
switch is provided inside the cab, which cuts out either 
or both controllers. A hand-brake lever is also fitted. 
In addition to leaving the driver free to perform other 
cuties, this kerbside control is of considerable service 
in facilitating the movement of the vehicle in narrow 
streets or entries, where the view from the driver's 
normal seat or cab is obstructed. 


The sun and natural daylight, although extremely 
healthful, and in ordinary circumstances far preferable 
to artificial illuminants, not excepting 
electric light, are nevertheless harm- 
ful to certain of the world's treasures, 
especially those objects which are 
stored in some of our best known museums, natural 
history collections and the like. For this reason my 
Chicago contemporary, the Engineering World, fore- 
shadows windowless buildings for housing these collec- 
tions to ensure their greater preservation over a longer 
term of years. ‘‘ Light is the great enemy of natural 
history collections. The lovely Luna moth fades after 
a few day's exposure; feathers of humming birds 
actually seem to disintegrate on long exposure то 
light; a few years ruin mammals, like deer and foxes. 


Banish the 
Sun, 
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Even certain minerals are affected by light, and rose 
quartz pales in the sunshine and must be kept in the 
dark." Ultra-violet rays are said to be responsible 
for the damage, and all attempts hitherto to filter them 
out of natural light have been unsuccessful. Electric 
light does not injuriously affect these specimens so that 
the architects of future museums may specify electric 
lighting for these and similar buildings in which 
valuable specimens are exposed to publie gaze. 


The rapid growth of amateur wireless aerials in and 


around populous districts has prompted the Urban 
District Councils’ Association of 

Wireless England and Wales to instruct its 
Aerials. Executive Council to consider, from 


the point of view of supervision by 
local authorities during erection, the safety of these 
overhead collectors of broadcast music and speech. 
-That some wireless aerials are erected in a very hap- 
hazard and insecure manner is doubtless true, since 
the average householder is no adept at climbing over 
roofs and driving spikes into brickwork, but in the 
majority of cases there is little risk to the public due 
to the comparatively short span of exposed conductor 
and the fact that most aerials lie within the confines 
of the property to which they are attached. 


If an aerial should come to grief it is more likely 
to damage the house or roof to which it was originally 
attached than any passer-by, and the one individual 
most closely interested is the owner of the property, or 
a disinterested tenant of the same building whose 
windows might be broken by the falling wire or 
attached insulators. Unlike standard telegraph and 
telephone line construction the wireless aerial, as per- 
mitted under the British Broadcasting licence, is quite 
a light construction calling for no heavy poles or iron 
work, and it would be a thousand pities still further to 
handicap the progress of broadcasting by imposing 
grandmotherly restrictions or costly specifications on 
the holder of a ten, shilling licence. 


Since the efficiency of his reception depends upon the 
security of his aerial, the average amateur listener-in 
can be relied upon to make the best possible job of this 
vital factor in his installation, or, if he does not possess 
he necessary ability to erect it himself, to call in com- 
petent, professional assistance: If officialdom does 
impose vexatious restrictions, ‘then it will be a case 
of increasing one's valves and installing an indoor 
aerial, of which there are many types already available. 


] note with pleasure that the E.D.A. proposal for a 
co-operative electricity supply display at the British 
Empire Exhibition next year is 


To Wembley being enthusiastically supported by 
in 1924. engineers of municipal and company 
supply undertakings in all parts of the 

country. In fact, the industry is preparing to demon- 


strate that, just as "Electricity " has been and is an 
all-important factor in assisting the post-war revival of 
Britain's industries, so it is destined to raise the 
standard of health, comfort and efficiency in British 
homes. 


"Electricity " will be there. Already in the short 
space of time since the launch of the ‘appeal by the 
E.D.A., some twenty-three supply undertakings have 
pledged their support; definite promises of recom- 
mendation have been made by several other authorities 
and companies. Undoubtedly the weight of the whole 
of the supply industry must be put into this venture, 
and time is of the utmost importance. I hope, there- 
fore, that I shall soon be able to make even more 
satisfactory announcements. 

ELEKTRON. 


TELEGRAPHY.—GRADE I. (1923).* 


Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I, Examination 
in Telegraphy held in Мау, 1923. 


(Continued from page 352.) 

Q. 2.—Describe with sketches the principle and 
construction of a double-current key with switch. 

A.2.—The plan of a double-current key is shown 
in Fig. т. It has five terminals, of which Z and Care 
connected to the opposite poles of the signalling battery. 
Terminals U and D are joined respectively to line and 
earth or vice versa according to whether the key is at a 
down or up station. 


FIG. т. 


The key itself consists of two brass levers L L' 
insulated from each other by ebonite and pivoted at 
P P'. These levers are furnished with contact points 
which play between the contact springs a b c and d. 
S' and S" are switch levers insulated from each other 
but connected mechanically and controlled by the 
switch S. When S is in the “send " position the 
switch levers S' and S" make contact with studs 2 
and 4 respectively, and if the key lever is in its normal 


* The standard text books for this Grade are: “The Telegraphists’ Guide," by 
Bell & Wilson (20th thousand, 35. 6d. net), and '* Questions and Solutions in Telegraphy 
and Telephony, Grade I. Ьу Few (5th edition, revised, ss. 6d. nel). 
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position levers L and L’ are in contact with springs | іп the pressure coil is balanced by the equal and opposite 


a and d respectively, thus connecting Z through the 
key to D and C to U. The depression of the knob 
K of the key causes L and L' to break from springs 
a and d and make contact with 6 and c. Z is then 
connected to U and C to D so that in this manner the 
current flowing to line may be reversed in direction by 
operating the key. On moving the switch S over to 
the "receive " position the switch levers S' and S" 
leave studs 2 and 4 and make contact with studs 1 
and 3, thus disconnecting the key levers L and L’ 
and joining terminal R to D. 

The receiving apparatus is connected externally to 
terminal R, hence it may be joined at will in place of 
the battery to the line by means of the switch S. 


о9о ор | о 
о 
SwiTCH. AT KEY NORMAL KEY DEPRESSED 


RECEIVE awiterh AT SEND. 


FIG. 2. 


Fig. 2 shows the skeleton internal connections of the 
key for the various positions of the switch S and the 
key lever. 

Q. 3.—Describe with diagrams the megger. How 
would you use it to measure the insulation resistance 
of a line ? 

A. 3.—The megger is practically an ohmmeter and 
generator combined and the principle of the instrument 


Fic. 3. 


is shown in Fig. 3. SN,.NS are powerful bar magnets 
fitted with soft iron pole-pieces, the faces of which are 
hollowed out. In the space between one pair of pole- 
pieces is pivoted a low-resistance coil C, termed the 
" current " coil; and fixed to the latter, and making 
an angle of about 50 deg. with its plane, is a smaller 


coil P of high resistance, which is termed the “ pressure" , 


coil. In order that the magnetic field in which the coil 
system moves may be very intense, a hollow iron cylinder 
Н is fitted between the pole pieces. It is necessary to 
protect the pressure coil from the influence of external 
magnetic fields, and to this end a “ compensating ”’ 
coil K, in series with it, is fixed on the end of the 
pressure coil, and so joined up that any E.M.F. induced 
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E.M.F. induced in the compensating coil. This pre- 
caution is not necessary with the current coil because 
it is wholly within a field of large and uniform intensity. 
A pointer fixed to the coil-system moves over a graduated 
scale. The other pair of pole-pieces forms part of the 
field magnets of a continuous current generator, the 
armature A being suitably geared to a crank for driving 
by hand. 

The “ current ” coil is joined directly to the terminals 
of the generator like an ammeter, while the “ pressure ’ 
coil is joined in shunt across the generator like a volt- 
meter. Compensating resistances R, and R, are 
connected in the circuits as shewn. When a circuit of 
high resistance is joined to terminal L, and the handle 
of the generator is turned, the “ pressure " coil gets 
nearly all the current, and it tends to set in the gap 
with its axis at right angles to the direction of the 
magnetic field ; while if the line resistance be small, 
a large current passes through the ''current " coil, 
which tends to move in a direction opposed to that of 
the “pressure” coil. The actual position taken up 
by the moving coil system is the resultant of these 
forces. 

In the constant pressure type of instrument generally 
used by the Post Office, the generator produces a 
voltage of 250 when the handle is turned above the 
slipping speed of the centrifugal friction clutch by means 
of which the generator is driven. 

The type of megger used for maintenance testing is 
known as the “ Bridge " megger, which combines the 
function of a megger with those of a Wheatstone 
Bridge. The changes in the internal connections are 
made by means of a two-way change-over switch 
which can be set to “ Megger " or “ Bridge." When 
the switch is turned to “ Bridge," the generator con- 
nections are altered ; the voltage is reduced to 125, 
and the instrument may be used as a Wheatstone 
Bridge. There is also a “ ratio " switch which is used 
for varying the proportions of the two ratio arms. 
This switch may be used in three positions, viz., with 
its pointer at т, то, or тоо. The plan of the top of the 

Rario 


Pointer 


EARTH [-] 
FIG. 4. 


Bridge Megger is shown in Fig. 4. When the instrument 
is being used as a bridge, the change-over switch is 
turned to “ Bridge," and an adjustable rheostat joined 
to the terminals a and b. The resistance under test is 
joined to terminals c and d. The handle of the generator 
should be turned slowly in a clockwise direction, and the 
resistance in the rheostat raised step by step from 
zero until the pointer rests exactly on the line marked 
G on the scale. The handle should then be turned at 
full speed in order to make final adjustments to the 
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rheostat if necessary.  Ifthe resistance to be measured 
is less than 100 ohms, the ratio switch should be moved 
to ro or 100. The value of the resistance in such 
circumstances would be equal to the resistance in the 
rheostat divided by Io or by roo respectively. 

To measure the insulation resistance of a line, the 
change-over switch is turned to “ Megger.” Тһе 
line, the distant end of which must be disconnected, is 
joined to the terminal marked '' line,’ and the terminal 
marked ''earth " is earth connected. The generator 
handle is turned at an increasing speed until the clutch 
is felt to slip. The position of the pointer on the scale 
indicates the total insulation resistance of the line. 
The insulation resistance per mile is calculated by 
multiplying the total insulation resistance by the 
length in miles of the line. 


(To be continued.) 


THE SIEMENS LAMP SIGNALLING SYSTEM 
FOR PYROMETER INSTALLATIONS. 


These switchboards and lamp signals, which are 
manufactured at Woolwich by Messrs. Siemens Bros. 
and Co., Ltd., enable the temperature at a number of 
distant points to be measured and controlled from one 
central position. The engineer-in-charge can read all 
temperatures on the indicator in his office or other con- 
venient position, and at the same time, by a simple 
system of coloured lamp signals, keep the plant 
attendants constantly advised as to the regulation and 
maintenance of the temperatures under their control. 


SicNAL Lamp Box. 


The system has the following: advantages :— 

(1) It removes responsibility from the plant attendant 
and reduces the personal element to a minimum. 

(2) It wives the engineer-in-charge complete control 
over the temperatures throughout the plant and enables 
him to instruct the plant attendants to vary their 
temperatures in accordance with the requirements of 
the particular process or operation in hand. 

(3) It avoids the necessity of issuing complicated 
instructions to the plant attendants and of requiring 
them to think in temperature degrees. 

(4) The system can be applied to any existing system 
of pyrometers. 

A complete installation consists of the following 
parts :— 

(т) A temperature indicator and switchboard with 
lever switches for connecting ‘the indicator to алу 
desired! pyrometer. 

(2) A pyrometer or distance thermometer for each 
point at which the temperature is to be measured. 
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perature is too low, (ће only difference being that the 


(3) A switchboard with three rows of plugs and jacks . 


lor controlling the lamp signals. 

(4) A signal lamp box for each point to which signals 
are to be transmitted. 

(5) The necessary connecting cable. 

If the system is to be adapted to an existing pyro- 
meter installation, only items 3, 4 and s will be 
required. The apparatus consists of a wall type 
indicator, lever switches for six pyrometers, plugs and 
jacks for six signal lamp boxes, all mounted on a teak 
panel. Each lamp signal box is fitted with a red, 
white and green lamp, as illustrated. The current. for 
the lamps is usually supplied by a 4-volt accumulator, 
but if desired arrangements can be made for running 
the lamps off any existing supply circuit. 

The temperature at any point is measured by closing 
the corresponding lever switch on the switchboard and 
reading the temperature on the indicator. If the tem- 
perature is:correct, a plug is inserted in the correspond- 
ing jack in the second row marked '* Correct," which 
will light the white lamp at the furnace (or other part 
of the plant whose temperature is being measured), 
thus indicating to the plant attendant that the tempera- 
ture is correct. Should the temperature be somewhat 
high, a second plug is inserted in the top row marked 
" High." The red light will then light up in addition 
to the white light, indicating: that the temperature is 
still within permissible limits, but is approaching ithe 
high side. If the temperature becomes too high, the 
plug in the second row is withdrawn; 'this causes the 
white light to be extinguished, leaving only the red 
lamp alight, thus indicating that the temperature is too 
A similar procedure is followed when the tem- 


bottom row of jacks marked ‘‘ Low” (which operate 
the green lamps) is used instead of the top row. 


Correspondence. 


To the Editor of ELECTRICITY. 


Str,—At the last meeting of my Council the following 
resolution was passed, and I was instructed to send a 
copy on to you for consideration :— 

‘That it is, in the opinion of this Association, a 
dangerous practice to instal the two sides of a threc- 
wire system in one room in a private house or office 
where portable apparatus is used, and that for the 
protection of the public the practice should be 
discontinued. 

“ This Association is anxicus to do all that is possible 
to develop the use of electricity for domestic purposes 
and to make it safe for the public, and submits for 
consideration that the balancing of one house or flat 
against another will give a far more effective balance 
than the manner now adopted by some supply 
authorities. —I am, Yours faithfully, 

LroNaRp G. TATE, 
General Secretary, 


The Electrical Contractors Association (Inc.). 
15, Savoy Street, London, W.C.2. 
July 5, 1923. 
[In our opinion the suggested alternative is a wise 
precaution, but we cordially invite correspondence on 
the subject.—Editor, ELECTRICITY. | 
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Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied іо under ‘‘ Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replres in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 55. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
arem the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a *' nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 


siz гаре: who win the first or second prize the most times during the next twelve 
months. 

The words '' Questions and Answers " or “ Q" and “ A" should be placed at 
the top left-hand corner of all letters intended for tiis column. 


QUESTION No. 163. 


I have a room 32 ft. long and 18 ft. wide. I wish 
to light it with electric light. I wish to produce about 


6-foot candles intensity at the working plane, about. 


4 ft. from the ground. I would appreciate details of. 
how many points to fit and the candle-power of the 
lamps.—" CurTER." 


QUESTION No. r64. 


I have an electric iron, but it has gone wrong. I 
have opened it out, and I find that the element is what. 


appears to be aluminium paint on mica. I also notice. 


that the circuit through this paint is interrupted. Since 


I cannot purchase a spare element, is there any means 
of repairing the defective element? If not, how can I 


convert the iron to use another element ?—  LAUNDER. " 


(Replies to Questions Nos. 163 and 
received not later than July 28, 1923.) 


DRY BATTERIES FOR BROADCASTING. 


Leaflet 595, II., which has just been issued Љу 
Siemens Bros. and Co., Ltd., of Woolwich, deals with | 


164 must be 


a special type of dry battery for use in the low-tension | 


" '* dull emitter” 
The use of 


circuit of “low temperature, 
similar types of wircless receiving valves. 


such batteries is often of considerable advantage to | 


those who find it difficult or impracticable to get accumu- 
lators recharged, or who prefer a battery which does 
not require any particular attention, whether in use 
or not. The leaflet gives full particulars as to voltage, 
dimensions, weights and prices of the four different 
standard sizes which are manufactured, and the 
illustration shows its general appe:irance. 
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Various Items, 


Dividend.—The Marconi International Marine Communication 
Co., Ltd., announce a final dividend of 74 per cent., which, 
together with the interim dividend already paid, will make a 
total of 124 per cent. for 1922. 

Tenders Wanted.—The Sydney Municipal Council 
tenders for storage batteries, regulating switches, copper connec- 
tions, charging boosters and switchgear. Specification, etc., 
at the D.O. T. (Room 52), 35, Old Queen Street, London, S.W.1. 

Progress.—The annval report of Edmundson’s Electricity 
Corporation, Ltd., discloses an increase of over £20,000 in the 
net profits, and a dividend of 7 per cent. on the ordinary 
shares is to be paid, leaving nearly £23,000 to be carried 
forward. 

The L.C.C. and Wireless.— The L.C.C. have approved, for 
the guidance of the Council's officers, certain precautions which 
must be observed in connection with the installation of wireless 
apparatus at premises licensed by the Council for public 
entertainment. 

North Wales.—The Electricity Commissioners have duly pub- 
lished the order constituting the North Wales and South 
Cheshire Electricity District and establishing the joint electricity 
authority therefor. Copies may be obtained from the Secretary 
‘at Gwydyr House, Whitehall, London, S.W.r. 

The “ Henley Telegraph." —The issue of the Henley Telegraph 
for March-June, 1923, 15 full of interesting text dealing with 
the doings of the staff of this great cable-manufacturing organi- 
sation, and will, we are certain, be appreciated by all the 
readers at the Henley head office, factories and branches. 


Invite 


China.—The Magistrate of Shanghai is in receipt of an order 
from the Kiangsu Industrial Commissioner instructing him that 
hereafter all electric enterprises in Shanghai must be approved 
by the Ministry of (Communications, and no such companies are 
to be allowed to start business before proper sanction has been 
granted by the Ministry. 

Tenders Invited.—The State Electric Light Works at Monte- 
video invite tenflers for electrical accessories, of which full par- 
ticulars may be obtained from Room 52 at the D.O.T., 35, Old 
Queen Street, London, S.W.z.——Also the Victoria Govt. Rys. 
invite tenders for three-phase A.C. induction motors, starting 
apparatus and accessories. Particulars from the D.O.T., as 
above. 

Jugoslavia.—The report on trade conditions in the Serb-Croat- 
Slovene Kingdom has just been issued by the D.O.T., and may 
bc obtained from H.M. Stationery Office or from ELECTRICITY 
Office, price rs. Sd. post free. It shows that trade is making 
quiet but steady progress in that country, and it is to be hoped 
that more business will be done with Great Britain in the near 
future. 

Mid-Lancashire Electricity Disirict.— The Electricity Com- 
missioners intend to hold a local inauirv at the Town Hall, 
Preston, on Tuesday, July 31, at 10.30 a.m., and following 
days, if necessary, with reference to the Mid-Lancashire elec- 
tricity scheme, as already published. and in order finally to 
determine the area of the proposed district. Copies of the 
scheme may be obtained on application from the Secretary, 
Electricity Commission, Gwydyr House, Whitehall, London, 
БААДА I? 

B.E.S.A. Specification Withdrawal.—The B.E.S.A. announces 
the withdrawal of B.S. Specification 72—1917 from circulation. 
This document is now under revision and will be divided into 
the following sections, each of which will be issued as a 


separate publication as and when ready:—(a) Industrial 
machines, B.S.S. 168—1923, already published; (b) large 


raachines, (c) transformers, (d) rotary converters, (e) traction 
motors, in course of preparation. 

Personal.—Mr. C. V. Knight, chief London representative for 
the Morgan Crucible Co.'s carbon brush department, wishes 
to advise his friends of his new address—as. Leinster Avenue, 


East Sheen, S.W. 14. Telephone No. Richmond 2017. 
Mr. E. P. Bennett, formerly joint general manager for 


Messrs. Simplex Conduits, Ltd., Birmingham, and who has 
recently completed a world circuit in the interests of Messrs. 
Simplex Conduits, Ltd., Credenda Conduits Co., Ltd., J. А. 
Crabtree and Co., Ltd., and other manufacturing concerns, has 
now joined the well-known firm of export merchants, Messrs. 
Cargills, Ltd., Balfour House, 119-125, Finsbury Pavement, 
E.C.2, as manager and buyer for the electrical and general 
) engineering departments. . 
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Trade Notes. 


A 4-pp. illustrated pamphlet which has just been issued by 
the British Thomson-Houston Co., Ltd., gives details and prices 
of the Mazda gasfilled projector lamps with spherical or tubular 
bulbs and/or `“ bunch” or “grid” filaments. These lamps 
Lave been designed for use in projectors of yarious kinds, and 
should therefore be of direct interest to installation contractors 
generally, to whom copies of the list will be sent on receipt oí 
proper trade application. 

A postcard circular issued by the Cambridge and Paul 
Instrument Co., Ltd., of 45, Grosvenor Place, $.W.1, gives 
illustrations and details of the. Weston Normal standard cells 
as manufactured at the comptny's works. 

A new catalogue of “Xcel” electric heating and cooking 
appliances has just been issued by the Automatic Telephone 
Mig. Co., Ltd., of Milton Road, Edge Lane, Liverpool It is 
excellently printed and illustrated, and gives details of the 
various “Xcel” specialities which the company have been 
manufacturing regularly for the last eight years and advertising 
so widely under the trade mark jeferred to. These appliances 
include such good selling lines as irons, boiling rings, kettles, 
cookers and fires, all of which are clearly described in the 
pamphlet, [and as they all carry a generous guarantee they 
represent lines which can always be relied on to sell well. 
The list should therefore prove of direct value to all retail 
dealers in such goods. and the company will be pleased to 
send a copy on application to any regular trade dealer. It is 
well worth writing for. In fact, so firm a faith have the 
company in their products that they are prepared to give a 
guarantee for all time for the life of the element in connection 
with their electric irons Nos. H 496 and H 350. This, they 
believe, is unique in the trade, and it should certainiy be o! 
interest to our readers. 

The July issue of the Sunco Monthly Stock List should have 
reached the majority of the clients of the Sun Electrical Co., 
Ltd., ere this notice appears in print. All prices are the latest 
and lowest consistent with quality, and some special lines are 
offered at bargain prices. 

An excellent catalogue of reflectors and their units for use 
with electricity has just been issued by Holophane, Ltd., of 
Elverton Street, London, S.W. r. И contains sections dealing 
with the various types of glassware designed for different 
classes of illumination, which makes it much easier for 
reference purposes, There is also a special section devoted 
solely to useful illuminating engineering data. 

Circulars Nos. 86 and 87, which have just been issued by the 
Consolidated Pneumatic Tool Co., Ltd., deal respectively with 
accessories, such as indilarubber hosepipe, safety couplings, tube 
cutters, etc., and with the company’s power-driven air com- 
pressors for use with pneumatic machinery. They are well 
printed and will doubtless prove of interest to all users of 
pneumatic tools and drills. 

Sterling Telephone and Electric Co., Ltd., issue two recent 
publications dealing with their wireless products, No. 360 
being a single leaflet illustrating the (Sterling high-tension 
smoother, an apparatus which has been designed to enable users 
of valve receiving sets requiring a plate voltage of from тоо to 
300 volts to dispense with the usual high-tension dry batteries 
end take the necessary current supply from their D.C. electricity 
mains where available. Where this method is adopted, the 
Sterling smoother is designed to ensure freedom from hum or 
ether undesirable noises. Jt is a well-made instrument, entirely 
shock-proof, the containing case being highly finished black 
stove-enamelled steel. It is fitted with three condensers, four 
choke coils, two lamp sockets апа a double-pole. push-button 
switch, the lamps used being those employed on the ordinary 
lighting circuit, which give a’ visual signal in the event 
of a short circuit Publication No. 361 is a well-illustrated 
brochure dealing with radio in summer-time. It embodies all 
ihe standard Sterling receiving sets, loud speakers, рохе 
amplifiers, etc., and is interspersed with ten appropriate line 
sketches showing the adaptation of wireless to such summer 
recreations as boating, tennis, motoring, Caravanning, etc. It 
is highly suitable literature for distributing among traders {at 
the present season 

Fescol, Ltd., of Pemarth Street, Canterbury Road, London, 
S.E.15, are specialists in electro-chemical deposition, and will 
be pleased to quote for апу work of this description which mav 
be required by our readers. 

The July trade price list has been duly issued bv the 
Siemens and English Electric Lamp Co., Ltd., of 38-9. Upper 
Thames Street, London, E.C.4, and will, of course, be duly 
appreciated by all electrical contractors and retail dealers in 
electrical supplies. 4 
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Messrs. Cargills, Ltd., export merchants, Balfour House, 
119-125, Finsbury Pavement, E.C.2, would be glad to receive 
from manufacturers latest catalogues and leaflets illustrating and 
describing their products, together with lowest export terms 
and prices, and to be kept regularly posted with advertising 
matter and notified of al! fluctuations in prices or discounts. 

Various leaflets dealing with new plant and accessories have 
just been issued by the Metropolitan. Vickers Electrical Co., Ltd., 
cf Trafford Park, Manchester. They include o1/1—1, on 
mdustriai type drum controllers; 61/3—1, watertight type drum 
controllers; and 51/1—3, direct-current motor starters Type 
S.D. In addition, they send Circular ro61/1, which contains а 
tull description of all types of their drum controllers. They 
will therefore be of direct interest to all traction engineers, as 
well as to electricians in charge of plant on ships, in mines, 
iron and steel works, and in industrial works generally, to 
whom the company will be pleased to send any particular list 
or application. 

A well-printed catalogue has reached us from Messrs. 
Evershed and Vignoles, Ltd., of Acton Lane Works, Chiswick, 
London, W.4. It deals especially with the various types of 
recording instruments manufactured by them, including 
ammeters, voltmeters and wattmeters, pnd gives clear and 
excellent descriptions of the mechanism and the methods of 
working. It should therefore be of direct interest to every 
centnal-station engineer and electrician-in-charge. 

The Hart Accumulator Co., Ltd., of Stratford, London, E.rs, 
announce a further reduction of то per cent. off list prices of 
their motor-car starter and lighting batteries from July 2. 
This reduction applies to all classes of batteries both for home 
and expert trade. Large stocks of these batteries are kept 
ready for immediate despatch from any of the company's 
branches at Birmingham, Glasgow. Manchester and York. ; 

A leaflet just issued by Messrs. А. P. Lundberg and Sons, of 
477, Liverpool Road, London, N.7, gives. illustrations land 
prices of their new Special flush switches for wireless tele- 
phony. It should therefore appeal to a very wide circle of our 
readers, who should write and ask for it. 

The Sun Electrical Co. announce that the branch office at 
29, Park Place, Leeds, hitherto managed as an agency, is now 
under the direct control of the company, who have appointed 
Mr. David Fraser as branch manager to date from August r, 
and in the meantime the service of the regular staff will be 
supplemented by regular visits by a responsible official from 
the head office. The depót holds large stocks for the services 
of the company's Vorkshire clients, and it is hoped that they 
will make full use of the facilities offered. 

Owing to the need of increased accommodation, Messrs. Wm. 
Sanders and Co., Wednesbury, switchgear manufacturers, have 
transferred their London showrooms from 90, Charing Cross 
Road, to Palace House, 128, Shaftesbury Avenue. The tele- 
phone number -empins the same at the new address—viz., 
Gerrard 8984. 


——— 

Wanted for Canada.—A Canadian firm of manufacturers are 
desirous of receiving from Pritish manufacturers quotations for 
varnished cloth tape, which they рге said to buy in fairly large 
quantities. The name and address of the inquirers, together 
with further particulars, can be obtained by British firms ina 
position to offer British material on application to the D.O.T., 


35, Old Queen Street, Westminster, S.W.r. 
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ILLUMINATED ROAD DESTINATION SIGNS. 


———— 


Sir Henry Maybury, of the Roads Department, 
Ministry of Transport, speaking on [une 3o at the 
Urban District Councils’ Conference at Llan- 
dudno, urged the use of illuminated signs for the use 


Assoc. 


of travellers’ at night. “Where was," he said, 
ae ed 3 - a: 
41,500,000 available for local authorities, and 


authorities who wished to embark upon schemes should 
send their applications at once. " 

Everybody who has done any travelling at night by 
road has often experienced the annoyance and delay 
caused by having to stop and use a flashlight or a 
match at a corner in order to read a finger-post. Tt 
has been a sore point with motorists and other users 
of the roads that the public bodies concerned have been 


r.—B.T.-H. ILLUMINATED ROAD DESTINATION SIGN 
BY Day. 


Fic. 


more or less indifferent to the growing demand for an 
effective night-time road indicator. The signpost in 
general use is often very indistinct even by day, and, 
of course, cannot be seen at all by night. The British 
Thomson-Houston Company have recently produced a 
sign which is permanent, and in which the lettering 
stands out quite clearly by day, while at night the 


letters are illuminated from the inside. One has already 
been erected on the Bolton-Blackburn road, and the 
local authority concerned is to be congratulated on an 
innovation which, it is hoped, will soon become general 
throughout the country wherever current is available. 


BLACKBURN 10 


Fic. 2.—B.T.-H. ILLUMINATED ROAD DESTINATION SIGN 
BY NIGHT. 

It is exceedingly strong, consisting of a massive 

copper box, the only movable part of which is the 


bottom, and can be attached to the usual type of post 
or any other convenient support. The letters are cut 
by stencil and backed with opal glass. A novel feature 
is the diffusion of the light so that the whole of the 
lettering is evenly illuminated. As a rule in this type 
of sign, bright spots appear immediately in front of the 
lamps, but in this case the lighting is absolutely 
uniform. From the photograph it will be seen how 


Fic. 


3.— B. T.-H. 
THE BOTTOM 


ROAD DESTINATION SIGN, 
LowERED FOR CLEANING AND 
REPLACEMENTS. 


SHOWING 
LAMP 


clearly the words stand out when illuminated, and they 
can be read at night at the same distance at which they 
become distinguishable in daylight. The bottom, 
though not wholly detachable, contains the lamps, and 
is so made that it can be readily drawn down without 
disturbing the remainder of the sign or the wiring. 
This gives free access to the whole inside for 
cleaning, renewal of lamps, etc. 


of the 


The British Thomson-Houston Company, Ltd., will 
be pleased to give full details and advice to all public 
bedies interested on application to any of their branch 
offices, or to Mazda House, 77, Upper Thames Street- 
London, E.C. 4. 
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SINGLE-PHASE COMMUTATOR MOTORS. 


Тнк PROGRESS AND Reasons Way THEY DEMAND 
THE ATTENTION OF POWER ENGINEERS.* 


About four years ago the writer read a paper before 
this Association in which a description was given of the 
then position of the compensated ‘single-phase motor, 
including a number of tests on machines as built att 
that time, and a full description of the principle of the 
machine and the various forms which it takes for 
different classes of commercial application. 

Since that time, progress in the development in this 
type of motor has continued steadily, particularly in 
the direction of reducing the cost without any sacrifice 
of its useful qualities. А 

At the time the former paper was read, the writer 
felt in considerable doubt as to whether the cost could 
be reduced to that of the direct current motor, for 
instance, but this doubt has been dissipated by later 
experience, and it is now possible to produce these 
machines at a price very little higher than the direct 
current motor and quite as low as that of the old- 
fashioned type of single-phase machines. 

These developments have rendered it possible to take 
aavantage of the many useful features that the single- 
phase system has always possessed, which have been 
nullified in the past by the inferiority of the split-phase 
motor. In the previous paper the following: statement 
was made :— 

“ The growth of the movement in favour of large 
power companies is likely to favour the installation of 
single-phase systems in residential and other districts 
where the motor load is not the chief part of the load. 
As an instance of this I may mention the movement 
of conversion which is taking place in the district 
covered: by the Newcastle Electric Supply апа 
Associated Companies. In electrical matters, as we well 
know, ‘What the north-east coast thinks to-day, 
England will think to-morrow,’ so this may be well 
taken as an augury of what will be taking place all 
over England after the war. All over the north-east 
coast district. the Supply Company is acquiring the 
small independent supply schemes of the different small 
towns in Northumberland and Durham, which are 
practically all direct current, closing down. the direct 
current supply stations, and using the existing direct 
current mains to give a single-phase supplv by direct 
connection to one of the phases of the general three- 
phase supply system."' 


Since these words were wriften, this movement has 
taken on very much greater proportions and has 
extended from the north-east coast all over the country. 

It has been thought, therefore, that a paper might be 
of considerable interest, describing the present position 
of the compensated type of motor and the revolution— 
for it is nothing else—which has been effected in the 
position of single-phase supply, which, instead of 
being regarded as condemned bv the inefficiency of the 
single-phase motor, can now take its rightful place. as 
the correct system for the supply of power.ío lightly 
loaded areas or areas where the motor load is not the 
predominating feature. 

The.single-phase system, as stated in the previous 
paper, has a definite place to fill in the system of electric 


* A Lecture delivered before the N.A.S.E., by F. Creedy, Esq. 
A-M.I.E.E. А CGI & 
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power supply, which no other system can fill so well, 
and it is certain that single-phase systems will only 
be expanded by the extended use of electric power 
supply in all countries. 

‘That the single-phase system has many advantages 
from a distribution standpoint has been recognised from 
the beginning, and if extending systems have been 
unable to take advantage of them the reason is to be 
sought in the inferiority of the old-fashioned split- 
phase type of single-phase motor, the supersession of 
which, however, is fortunately now imminent. We 
shall see later on some of the unfortunate results which 
flow from the large number of these motors which exist 
on every single-phase circuit. 

It may be worth while to recapitulate briefly some 
of the advantages of single-phase distribution as com- 
pared with three-phase :— 

(1) Cables containing equal amounts of copper are 
both simpler and cheaper when arranged for single- 
phase. 

(2) The local wiring required is very much reduced 
owing to there being only two wires to be handled 
instead of three. ln addition to this, jointing’ is very 
much simplified. 

(3) The switchgear and protective apparatus is very 
Although the single-phase generator 
costs more than the three-phase, the switchboard costs 
very much less, and this saving is found in many cases 
to more than offset the extra cost of the generator, the 
single-phase station- for small capacities working out 
cheaper than the three-phase. Due to the advent of 
bulk distribution, small single-phase generators are 
being superseded, but local distribution switchboards 
are not, so the advantage of the single-phase switch- 
board remains without the offset of the more costly 
generator. 

(4) For the same output single-phase transformers 


| are distinctly cheaper. 


(5) Three-wire single-phase systems are possible, 
exactly similar to direct current three-wire systems, 
provided the apparatus connected across them all 
operates at approximately the same power factor 
(preferably unity, of course). 

(6) Polyphase distribution is required solely for motor 
applications, yet large amounts of power are even now 
being used for heating and cooking loads beside light- 
ing, and for all these purposes the use of polyphase 
current merely adds unnecessary complication. 

(7) One of the chief sources of expense in supplying 


| power for the operation of small polyphase motors, say, 


up to 10 h.p., is due to the fact that the metering of 


‚ polyphase currents is much more expensive than single- 


phase. For polyphase currents it is usual to employ 
two and sometimes three meters as against the single 
meter for single-phase, still more being, of course, 
required where different rates are charged for lighting 
and power loads. 

While this may be a negligible item for large motors, 
it is very noticeable for motors of the sizes just referred 
to, and forms, in conjunction with the other sources of 


_ additional cost referred to above, a large part ‘of the 


reason why many of the large power companies in the 
U.S.A. refuse to connect any polyphase motor of less 
than ro h.p. to their polyphase lines, a practice which 
is beginning to make headway in this country as well. 

It may be pointed out that the cost of the single-phase 
motor is not greatly in excess of the polyphase slip- 
ring type, while its starting is infinitely superior to 
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that of the squirrel-cage type, and, in fact, it is often 
truly stated of any single-phase commutator machine 
that it disturbs one of the three polyphase lines at start- 
ing a good deal less than the squirrel-cage polyphase 
motor disturbs all three lines. 

These advantages have hitherto not been available 
owing to the importance of the motor load to every 
supply authority, and the very low average power factor 
frequently not greater than .5 produced by the old- 
fashioned type of motor. . It is pointed out below how 
serious is the effect of bad power factor on the cost of 
distribution, and such power factors as these more than 
offset all the advantages mentioned above, hence the 
well deserved disfavour in which this motor and conse- 
quently the single-phase system as a whole has been 
held. ; Even now the influence of power factor on the 
costs of distribution does not seem to be fully appre- 
ciated in all quarters. Compare, for instance, the case 
where a given power supply at .8 power factor requires, 
say, Ico amps., and supplied at r.o power factor, 
requires 80 amps. To produce equal heating in two 
cables carrying these currents, the one carrying 
100 amps. must have 1002/802 equals 1.57 times the 
cross section of that carrying 80 amps. Both these 
currents correspond to the same kw. supplied, that is, 
both earn the same revenue, and hence the cost of 
copper to transmit the given power at .8 power factor 
is 1.57 times its cost at unity power factor. This is 
an example of the following general statement :— 

The cross section of copper required to transmit a 
given power with a given loss (or heating) is inversely 
proportional to the square of the power factor. 

The real seriousness of these consideration is 
marked by two facts, 

(1) That the motor load on some single-phase circuits 
is not the chief thing. Unity power factor loads, light- 
ing, cooking, heating, etc., may be greater than the 
motor load and thus prevent the power factor from 
getting tco low. 

(2) Mains are usually laid of greater capacity than 
is necessary at the moment when they are put down. 
If we take a short-sighted view it may seem that the 
excess capacity over requirements might as well be 
used to carry wattless currents as left entirely idle. 


This-is a very short-sighted view indeed, as when 
low «power-factor apparatus is once on the mains it 
cannot. easily- be got off, and will continue to lcad them 
up with non-revenue producing current when a revenue 
producing load is immediately available. The writer 
knows of at least one case where a supply authority is 
compelled to refuse connection tc would-be customers 
simply because the mains will carry no more current, 
and for the present the capital expenditure involved in 
new mains is prohibited. If it were possible to change 
all the split-phase motors on the mains to unity power- 
factor apparatus, it is estimated that the existing mains 
would still be 15 per cent. to 20 per cent. in excess of 
requirements, but, of course, some thousands of horse- 
power of motors of the old-fashioned type now оп 
mains eahnot be got rid of without very large capital 
expense. ig 

"For these reasons all supply- authorities will 
ultimately be compelled to charge for the k.v.a., and not 
kw. supplied, as many do already. 


(To be continued.) 


NTERNET ARCHIVE 


TELEGRAPHY.—GRADE I. (1923).* 

Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 

(Continued from page 37°.) 

Q. 4.—What do you mean by universal battery 
working, single current working, series working, and 
leak working ? 

A. 4.—Universal Battery Working.—To provide a 
separate battery for each circuit at a large telegraph 
office would be very costly owing to the number of 
cells required for the purpose. Moreover, the space 
occupied by the batteries would necessarily be con- 
siderable and the cost of maintenance high. In order 
to effect economies in these respects, it is now the 
practice to adopt universal battery working, which 
consists in using an arrangement of primary or secondary 
cells to supply current simultaneously to a number of 
circuits joined in parallel. 

Central Battery Working.—This system of working is 
one in which the transmission of signals between all 
stations on one telegraph circuit is effected by using a 
single battery located at one of them. The station 
containing the battery is termed the Head Office in 
order to distinguish it from the others which are known 
as out-stations. 

The great advantage of the system is the saving of 
battery maintenance at all except the Head Office, but 
another and almost equally important advantage is 
the simplification of the apparatus employed, which 
eliminates to a large extent the liability to faults due 
to incorrect adjustments by the operating staff and 
lessens the amount of technical knowledge and experience 
required at the out-stations. 

Single Current Working.—In this method of working 
a telegraph circuit signalling is effected by applying 
one pole only of the battery to the line and apparatus, 
the other pole being earthed. Single current working 
at a high speed is not practicable over lines possessing 
appreciable electrostatic capacity. 

Series Working.—This is a method of connecting up 
Wheatstone A.B.C. circuits, and consists in joining 
all the communicators and indicators in series with 
the line. 

In general the term may be applied to any simplex 
method of telegraphy over a line serving more than 
two stations, the coils of the receiving apparatus and 
keys at all stations being joined in series with the line 
so that the same current works all instruments. 

Leak Working.—This is the standard method of 
working Wheatstone A.B.C. circuits. The indicator at 
each station is not joined directly with the line, but is 
connected in a circuit in series with a condenser and 
resistance coil, teed off from the line to earth. А current 
flows along the line only when a station is sending, 
the condensers in the “leak” circuits allowing the 


‘passage of the alternating current generated by a com- 


municator. 
Generally, the term applies to all systems of working 
in which the coils of the receiving. apparatus are not 


* The standard text books for this Grade are: “The Telegraphists Guide,” by 
Bell & Wilson (20th thousand, 3s. 6d. nel), and '* Questions and Solutions in Telegraphy 
nd Telephony, Grade I.’ by Few (sth edition, revised, 58..6d. net). 
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connected directly in the line, but are joined in a high 
resistance branch circuit teed off from the line, at the 
station, to earth. Only a certain proportion of the 
current from the sending end of the line passes through 
the receiving coils at each station. 

(To be continued.) 


A NEW ENGINEERING WORKS. 


Messrs. The International Combustion Engineering 
Co., Ltd., who are the manufacturing 
Messrs. The Underfeed Stoker Co., Ltd., of London, 


have just completed the erection of a new engineering 


which is undoubtedly one of the most 
efficient in the world. It has been designed specially 
for the manufacture of a wide range “of underfeed 
stokers, both for water tube and cylindrical boilers on 
land and sea, ‘‘ Lopulco'' pulverised fuel plant and 
appliances, air heaters, the water sluice ash conveyor 
and the many other specialities of the Underfeed Stoker 
Co., Ltd. The site, adjoining the London Midland 
and Scottish Line, is just outside the town of Derby, 
and covers 53 acres, the buildings comprising a block 
of drawing and general offices, a machine 
(226 ft. by 150 ft. $ a foundry (262 ft. by 150 {t.), a 
pattern shop and pattern store, boiler house for heating 
purposes and transformer equipment, the whole works 
being electric driven with power from the Derby 
Corporation. 

The foundry is undoubtedly one of the best equipped 
in the country, and a feature is the cupola heavy con- 
struction staging to accommodate two 15-ton and one 
6-ton cupolas with large stocks of pig iron, coke and 
limestone always at hand, the material being handled 
by electric lifts. The equipment includes the latest 
devices in the way of drying stoves, hydraulically 
operated moulding machines, and sand grinding and 
mixing machines, "much of the latter equipment “being 
electric driven. For mechanical stoker work h igh-class 
castings are, of course, essential. The buildings are 
also served by electric overhead ‘travelling: cranes with 
auxiliary hand cranes to lift mechanical stokers in the 
erecting shops, and the line shafting is motor driven, 
the current being 400 volts A.C., and the artificial 
lighting, electric throughout, is also on tthe latest 
lines. A specialised works of this character erected 
complete on a new site means, of course, not only 
an enormous reduction in the cost of manufacture, but 
also increased quality and efficiency in the finished 
article, and Messrs. The Underfeed Stoker Co., Ltd., 
are to be congratulated on their undertaking. 


works at Derby, 


GRAPHIC COMPARISON DEVELOPMENT OF 
UNITED STATES AND EUROPE.* 


The best way to measure the relative extent of the 
development of telephone service in two places 15 to 
compare the population of each place with the number of 
telephones in use in that place. This has been done 
for the United States and Europe in the accompanying 
chart, which sowa the number of telephones per roo 
population from 1877 down to the 'atest date for which 
information is av aai 

The superiority of the telephone development of the 
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United States over that of Europe is clear. In propor- 
tion to population, there are ten times as many tele- 
phones in the United States as there are in Europe, 
and Europe to-day has succeeded only in making a 


TELEPHONES PER 100 POPULATION 


16 


14 
БЕРЛИ ЕЕЕ. [E 
ШЕ ОНЕШ 


4 
SRESECEE 
ERBEEEFBEL. 


О - 


Is COMPETITION RESPONSIBLE FOR THIS DIFFERENCE IN 
TELEPHONIC DEVELOPMENT? 


point which was passed in the United States as early 
as 1900. In other words, telephonically speaking, 
Europe is 20 years behind the times. 


THE “АСМ” ACCUMULATOR HAND LAMP. 
This accumulator hand lamp, which has recently 


been placed on the market by the Hart Accumulator 
Co., Ltd., of Stratford, is specially constructed for 
general inspection work, and where electric lighting 
is required in portable form instantly available at the 
touch of a switch. Its moderate weight, convenient 
size and ample lighting power readily appeal to all 
interested in a thoroughly reliable and ‘efficient electric 
hand lamp. It is fitted with a 4-volt ‘‘ Hart °’ accumu- 
lator, this being contained 
in a varnished teak case 
having a nickel - plated 
metal carrying handle on 
top and a powerful ** bull's- 
eye" lens and reflector 
fitted on the front, with a 
“push - through " switch 
mounted above, as shown 
in illustration. This switch 
is so arranged that it can 
readily be operated “ ор” 
and о Бу he tite 
finger of the hand in which 
the lamp is carried, and 
when required, a steady 
concentrated beam of bril- 
liant light can be utilised 
in any required direction. 
The accumulator is of 
sufficient size (9 ampere-hours 


capacity) to give 20 
hours continuous lighting on one charge, and when re- 


charging is required, it is easily removed from the 
wood case by detaching the two flexible connections 
inside the case. 
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Whilst many Industries have 
squandered their efforts on 
endeavouring to destroy their 
fellow ^ manufacturers, the 
Cable Makers' Association has 
concentrated on improving 
quality so that its members 
goods are above Competition. 


If you use 


C.M.A. Cables 


You know it. 


If you have not yet used them try the experiment. 


ШИШИГЕН 


Makers of C.M.A. Cables— 
Rouen c with the design on the label 


> A\ The Anchor Cable Co., Ltd. W. T. Glover & Co. Ltd. The London Electric Wire E 
S A» 1| British In ne Р and Helsby W. T. Henley’s Telegraph Co. and Smiths, Ltd. е 
«V o Cables, Ltd. 
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$i Works Co., Ltd. Siemens Brothers & Co, $ 
Neues P еа r's REGE and Con- The India Rubber: Gutta- Ltd. • 
ers of the C.M.A. ° struction ercha & Telegraph Works i ө 
* The Craigpark Electric Cable Co., Ltd. о y 99 x 

ч Co., Ltd. Johnson & Phillips, Ltd. "e І 

The Greengate & Irwell Liverpool Electric Cable Co, Union Cable Co., Ltd. 
Rubber Co., Ltd. Ltd. Western Electric Co., Ltd. 
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TO OUR HEADERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
wey large ue throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. ‘This is Important. 
Rate quoted on application. Subscription ; 13s.a year, бє. 6d. half year, 55, 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 

Questions to which an answer is required must be accompanied by a 13d. 
stamp for reply. When considered of sutiicient interest, the answer will pro- 
bably appear ip the paper. 


All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
$9, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


It will be interesting to follow the development of 
the practice of overhead distribution of electricity in 
this country. For too long have we 
pandered to the theoretical objec- 
tions of the minority in regard to the 
alleged unsightliness of overhead 
wires and cables, and have paid dearly for the 
privilege of preserving the so-called amenities of 
certain districts. In the centre of a busy city or town, 
overhead conductors are obviously out of place, but 
when one reaches the outskirts and suburban areas the 
usual objections no longer hold good, and it has been 
purely due to convention in the past that we have not 
followed the practice of other countries and more 
generally adopted the overhead system of distribution. 
The fact is the more surprising having regard to the 
fairly universal acceptance of overhead trolly wires 
for electric tramways, which must of necessity follow 
the principal routes of our busiest cities and towns, 
and are far less adaptable to their environment than 
ordinary supply cableg would be if erected overhead. 


Overhead 
Conductors. 


When one considers the enormous cost of trenching 
for cables over a widespread area of distribution, the 
laying of the conductors and filing in of trenches, 
making good, etc., to say nothing of the subsequent 
disturbance of the surface whenever a fault occurs or 
it becomes necessary to extend the system or throw 
Off branch services, it is obvious that the present cost 
of electrical energy is largely made up of items which 
would totally disappear if the system of distribution 
were above ground instead of below the surface. There 
is the additional factor to be taken into consideration 
that a less costly specification of cable is necessary 
for overhead distribution than would be essential for 
underground service. Unquestionably the traditional 
objection to overhead construction in this country has 
seriously militated against the more rapid development 
of electricity supply in the past, and, had it not been 
for the uneconomic necessity of running underground 
cables, many outlying districts at present lacking 
facilities would have had them long since with overhead 
distribution. 


In the circumstances it is gratifying to note that 
Sheffield has already set an excellent example, and 
work is actually in progress on an overhead cable at 
Among the districts which will 
benefit by this radical departure from precedent are 
Handsworth, Woodhouse, Abbey Lane and Norton. 
"The all-important subject was ventilated at the recent 
Convention of the Incorporated. Municipal Electrical 


Association, when the following striking comparative 
costs were cited as illustrating the saving possible by 
substituting overhead for underground conductors : 


Voltage. Underground. Overhead. 


11,000 252,440 45950 
6,600 E # 1,000 £450 
&oo and under 45946 4,430 


‘rom these comparative figures it will be noted that 
the cost of running a mile of cable for ordinary low- 
tension services overhead is approximately half that 
of serving the same route underground. 

Taking. the single example of Shefleld, with an ex- 
penditure on mains for one year amounting to no less a 
sum than £112,000, and assuming a saving of at least 
one-third if overhead conductors were employed 
wherever practicable, and it will at once be realised 
what an enormous total economy would be rendered 
possible throughout the British Isles once we generally 
accept the principle and sacrifice our conventional 
objections. So far as public safety is concerned there 
is little cause for anxiety, the existing regulations are 
certainly drastic enough to afford the public every 
safeguard, whilst the comparative absence of casualties 
due to falling trolly wires in our busy cities, where they 
are subject to constant friction and far greater strains 
than ordinary cables would be, is a measure of the 
trouble to be anticipated under this head. By all means 
let us have universal overhead distribution wherever 
practicable ; it will go far towards solving the problem 
of universal electrical service. 


Although comparatively little has been heard of late 
concerning the development of electroculture, or the 
application of electrical treatment to 


Electrocul- growing crops, invaluable research 
ture, * work has been continuously carried 


on, and in due course we shall doubt- 
less profit by the experience now being gained in the 
process and its method of application. According to 
the Journal of the Ministry of Agriculture, by a 
series of experiments, spread over a number of years, 
the Committee have shown the type of electrical 
apparatus most suitable for the production of the high- 
tension discharge, and have also shown that an in- 
crease of 20 per cent. can be obtained with certain 
cereal crops The Committee propose to devote the 
greater part of their energies in 1924 to pot-culture, 
small plot experiments, and to laboratory investigations, 
because they consider this will throw much light on the 
proper conditions of electrical discharge in the fields. 


It is claimed that during r922 remarkable results 
were obtained in pot-culture experiments with grain, 
an increase of 118 per cent. being obtained with a 
single month's electrification. Field experiments will 
be resumed in 1925 on the basis of the knowledge now 
being gained by the smaller scale experiments, and 
by the end of that year it is confidently anticipated 
that very definite progress will have been made in the 
science of electroculture, sufficient, in fact, to justify 
its practical application on a commercial scale. The 


Interested readers should study Growing Crops and Plants 
by Electricity, by Dudgeon; price, 1s. 8d., post free from this 
office. 
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system now favoured is similan to that originally 
introduced into this country by Professor Lemström, 
of Helsingfors, some twenty years ago. 


It consists in the overhead discharge of current from 
a network of conductors stretched over the growing 
crops and suspended from poles. The Ministry’s 
experimental area at Rothamsted is five acres, and 
there are nine creosoted poles, each 24 feet long, of 
which six feet forms the sunk-on butt. The height 
of the poles above ground is thus eighteen feet, Four 
of the poles are in the field and five in the hedges. 
Supporting wires at the ends and in the middle of the 
area are of rustless steel, and there are twelve thinner 
conductors of silicium bronze, each 200 yards long. 
The cost of the installation, including ‘its erection, was 
#52, or approximately £10 per acre. British agricul- 
ture needs a fillip, and we must live in hope that the 
forthcoming electroculture developments will provide 
a much needed stimulus. 
recently, for the first time in many 
months, over a short route on one of our oldest electri- 
fied lines, and was particularly 
struck by the apparent deterioration 
of the third rail. When I last used 
this line there was no perceptible 
variation in the lighting of the coaches, except 'the 
usual dimming due to voltage drop'at starting, but, 
on the present occasion, throughout the short journey 
it was physically impossible to read, due to the inces- 
sant flickering of the lights whilst the train was in 
motion. It was not an isolated case, for I had the 
same experience on my return journey, and noted on 
alighting that the third rail was rusty, pitted and con- 
siderably worn. It may have been a case of repairs 
long delayed, but what struck me most was that if 
the comparatively small current consumed by the train 
lighting circuits was subject to this serious variation, 
what must be the effect upon the motors, with their 
far heavier demand upon the contact surfaces of rail 
and collector shoe. Incidentally, I should imagine the 
behaviour of an electrified train's lighting system is a 
fair indication of the condition of its current-collecting 
media. ELEETRON, 


І travelled 


Third Rail 
Maintenance. 
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CHICAGO'S NEW MACHINE-SWITCHING AUTO- 
MATIC TELEPHONE EXCHANGE.* 


Chicago bad its first use of "machine switching ' 
telephone service at midnight, Saturday night, June 9; 
one manual cffice having been cutover at that time. 
The change affected only the subscribers having CEN- 
tral numbers, and the rest of Chicago's 654,000 tele- 
phones will be operated as heretofore. 

АП the telephones having CENtral numbers were 
equipped with dials, and since the cutover, calls from 
these telephones are made by dialing instead of with the 
aid of operators. 

This cutover involved the transfer of the service of 
15,000 telephones and 550 private branch exchange 
switchboards from the CENtral manual office at 69, 
West Washington Street, to the machine-switching 
equipment in the Franklin Building at 311, West 
Washington Street. At the same time 2,400 trunk lines 


Telephony (Chicago.) 


Digitized by 


NTERNET 


| connecting CENtral with the 75 other offices in the city 


were transferred. 

The machine-switching equipment 19 of the so-calle 
"panel type," manufactured in Chicago by the Western 
Electric Co. It is this type of machine-switching 
equipment that is in use in Omaha, Kansas City, Mo., 
Philadelphia, Buffalo, Providence, Seattle and New 
York City. : 

Another cutover, which is expected to be made later 
this year, will be 8,500 STAte telephones and 332 
P. B. X. switchboards to the new STAte machine- 
switching unit, which is housed in the Ilinois Bell 
Telephone Co.'s building at 311, West Washington 
Street. 

The introduction of the machine-switching telephones 
did not cause any operators to lose their jobs. It will 
be a great many years before all the offices are changed 
over, and the usual turnover in the operating force 
will automatically take care of any reduction in force. 
Even with machine-switching operators will always be 
required to handle special calls, toll calls, information 
and similar traffic. 

Previous to the cutover thc apparatus had been 
conditioned and made ready for service and then proven 
by sending several million test calls through it. One 
hundred and fifty women were employed in sending and 
receiving these test calls, which were sent to and 
received from all offices. 

There is a special switchboard provided where opera- 
tors will complete calls to nearby tol! points, such as 
Oak Park and Evanston, and where subscribers, who 
are unable for any reason to dial numbers for them- 
selves, may receive assistance. Calls for not working 
or disconnected numbers will also be intercepted at this 
switchboard. 

The system is thoroughly protected with so-called 
"time measure alarms.” In the event of either failure 
ol the apparatus or incomplete dialing or other improper 
monipulation in the use of the telephone by the sub- 
scriber, after a predetermined time interval, alarms are 
given at svitable locations in the switchrooms, calling 
attendants to the assistance of subscribers who may be 
in difficulty. The time measure system is uncanny in 
its accuracy and almost human in its ability to call 
attention to matters requiring it. 

All CENtral subscribers using the new system were 
instructed how to use the dial telephones. This was 
done by sending instructors to visit each subscriber and 
by actual demonstration, accomplished by having the 
subscriber's line temporarily connected to the machine- 
switching office, showing the subscriber just how calls 
should be made. Subscribers were also encouraged to 
make practice calls. 

Within a few seconds after a subscriber removes the 
receiver from a telephone he hears the “ dial tone," the 
equivalent of the operator's ‘‘ Number, please? "' which 
indicates that the apparatus is ready to receive the 
dialing. The subscriber then dials the first three letters 
which are capitalised in the directory, of the exchange 
name followed by the four figures of the telephone 
number proper. 

The dialing is recorded on rotary switches in a com- 
plicated device employing many pieces of apparatus 
called a “© sender." Associated with the sender is a 
** translator," which serves to translate the subscriber’s 
dialine into information which the apparatus can use in 
selecting an idle trunk line to the office which is being 
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called. This selection is made almost immediately 
after the first three letters have been dialed. As soon 
as the dialing has been completed, a lamp associated 
with the selected trunk line lights in front of the 
operator, who sits before it at its distant end, 
indicating to her that a call has arrived on the trunk. 
‘he operator then depresses a key and the number 
being called appears in lighted numerals before her, 
and she then completes the connection in her board to 
the number indicated. 

If the call is for another machine-switching telephone 
in CENtral office, the equipment is directed to find an 
idle trunk to the particular group of soo lines which 
includes the called number. Within this group the 
particular hundred, ten and unit identifying the called 
line is selected and the connecting apparatus, called a 
** final selector," moves to the line terminal. Before it 
establishes connection, however, it tests the line to sce 
if itis busy. If it is busy, the busy signal is given to 
the calling subscriber. If the line is not busy, con- 
nection is established and ringing starts. 

Calls coming frm manual offices are completed by 
operators who use a key set like an adding machine to 
set up the number being called. 

To call long distance, subscribers dial ‘‘ 211 " and 
the sender then directs the apparatus to find an idle 
line to the long-distance operator. 

In the building at 3:11, West Washington Street, 
the  machine-switching equipment 15 located as 
follows :— 

First FLoom: Main distributing frames where all 
the underground cables are terminated on lightning 
arresters. 

Power plant.—Three r,scc-ampere direct-connected, 
charging generators and several smaller machines. 
These are all used for charging the storage batteries. 

Ringing and tone  machines.— These machines 
furnish the various tones required, such as the “ dial"' 


and ‘“‘“ busy " tones, and provide the current that rings 


subscribers. | 
Storage  battery.— Two large storage ‘batteries. 
These furnish the power to run the office at such times 
as the charging generators are not in operation. 
Repair department.— Here are received reports of 
trouble on subscribers’ lines. 
Local test desk, eight positions from where trouble 


on subscribers’ lines is identified and located and 
troublemen are despatched to clear the trouble. 
SECOND FLooR: Entirely devoted to the major 


apparatus comprising the ** ST Ate "" machine-switching 
office. 

Tairo Егоок: The major apparatus of the 
* CENtral ” machine-switching office is on this floor. 

Sender monitors, where all trouble indicated in 
senders, because of improper dialing, is cared for by 
men who can establish contact with the subscriber 
affected and help him to get his party. 

“Out”? trunk test desk, where all the outgoing 
trunk lines to other offices appear so that they may be 
tested periodically. à 

FirtH FrooR: Interceptine positions. Six of these 
to answer calls for not working or disconnected tele- 
phones and to verify reports of *' busy," etc., for other 
operators. 

Ten special service positions to complete calls to 
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nearby toll points and to assist subscribers who are, 
for any reason, unable to dial numbers for themselves. 

Cordless “ В” position—27 CENtral and зо STAte 
to complete incoming calls from manual offices to the 
respective machine-switching: offices. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, vf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if undecepted, should enclose stamped addressed 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee cf good fuith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 


Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the neat twelve 
months. 


The words “ Questions and Answers" or “Q” and “ А” should be placed at 
he top left -hand corner of all letters intended for this column. 


Question No. 163. 

I have a room 32 ft. long and 18 ft. wide. I wish 
to light it with electric light. I wish to produce about 
6-foot candles intensity at the working plane, about 
4 ft. from the ground. I would appreciate details of 
how many points to fit and the candle-power of the 
lamps.—^ CUTTER. " 

QurSTION No. 164. 

I have an electric iron, but it has.gone wrong. 1 
have opened it out, and I find that the element is what 
appears to be aluminium paint on mica. I also notice 
that the circuit through this paint is interrupted. Since 
I cannot purchase a spare element, is there any means 
of repairing the defective élement? If not, how can I 
convert the iron to use another element ?—" LAUNDER. " 
(Replies to Questions Nos. 163 and 164 must be 

received not later than July 28, 1923.) 


Answers to Questions. 
QUESTION No. 159. 

I wish to decrease the speed of a direct current motor 
under my charge. I desire to do this without the 
insertion of resistances, which I understand are very 
wasteful. How can I most efficiently do this? The 
motor is 40 h.p., 220 volts, compound wound.— 
" INSPECTOR.” 


The first prize (1os.) has been awarded to “L. 
for the following reply :— 

For the purpose of understanding what methods are 
available for the efficient speed reduction of an existing 
electric motor, it is desirable to regard it as a dynamo 
generating the back E.M.F., which must necessarily 
be produced on the rotation of any motor. This E. M.F. 
is substantially identical with the voltage applied to the 
motor terminals, except for differences due to resistance 
losses, and may therefore be considered as the supply 
E.M.F. 

The voltage generated by a dynamo depends on the 
speed of rotation, the number of conductors in the 
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armature and the flux through the gap. The equation 
co-relating these quantities 1s ;— 
2;-nZN:- ro^. 

In this equation : 

E represents the entire electromotive force generated 
in the armature expressed in volts; 

n is the number of revolutions per second; 

Z is the 


number of conductors on the armature 


counted all round the periphery ; 
N is the magnetic flux or the whole number of 
magnetic lines from one pole. 


E, being fixed, namely, the voltage of the motor 
supply system or the back E.M.F., which, it is under- 
stood, is to be generated if the speed n has to be 
varied, either the number of conductors (Z) must be 
changed or the flux (N) must be altered. This applies 
whether the speed is to be increased or decreased. for 
decreasing the speed the product of Z and N must be 
increased, and for increasing the speed the product of 
Z and N must be decreased. 

In order to change the value of Z it is clear, there- 
fore, that the armature of the motor must be rewound. 
This is one way of changing the speed, and it is an 
efficient way. On the other hand, it entails cost 
which may be considerable. 

Another point to be borne in mind is that, if the 
motor has been designed to run with a certain char- 
acteristic curve in its present condition, it is not likely 
that the same characteristic will be maintained when the 
armature has been rewound. The degree in which 
decrease of speed is required, and therefore the degree 
in which alterations are to be effected will to some 
extent determine this; but, if rewinding of the same 
armature carcass is isto be attempted, one is limited by 
the number of slots already existing, and it is quite 
possible ‘that the characteristic curve of the rewound 
machine will be substantially different from that of the 
machine as first constructed. 


Assume that it is not possible to rewind the armature, 
one is left with the only alternative of changing the flux, 
that is, the value of N. From the equation it is clear 
that if the speed (n) is to be decreased and the value (Z) 
remains constant, the voltage also being constant, N 
must be increased in order that the product on the 
right-hand side shall be equal to the supply voltage. 

This is the explanation of the phenomenon that ї5 
sometimes not fully understood, namely, that an 
increased resistance in the field circuit of a motor will 
increase the speed. The reason is that the increased 
resistance, by reducing current, reduces the value of N. 

In order to decrease the value of n on the assump- 
tions made, it is therefore necessary to wind more wire 
on the field magnet coils, so that a higher flux can be 
sent through the poles. Either the shunt windings may 
be added to or the compound windings depending on 
the characteristic of the machine required, but there is 
a limit to what; can be done, and that is the limit of 
saturation of the pole pieces. If the pole pieces are 
already saturated, no additional windings on the magnet 
coils will assist. In that case, rewinding of the arma- 
ture is the only efficient remedy. . If the range of speed 
drop required cannot, for instance, by reason of an 
approach to saturation of the field magnets, be obtained 
either by adding turns to the field coils or by rewinding 
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the armature alone, both methods can be adopted, but 
in that case it is probably cheaper to buy a standard 
low-speed machine.—" L. R.” 


The second prize (3s.) has been awarded to “М. M." 
for the following’ reply :— 


When a motor is running it generates an electro- 
motive force similarly to an ordinary dynamo. In the 
case of a motor this force, being opposite to the 
impressed force, is called a back electromotive force. 

The motor will run at such a speed that the 220 volts 
minus the back electromotive force will just Jeave a 
sufficient voltage to send such a current through the 
armature and series winding as will provide the neces- 
sary torque for the output. Now, this back electro- 
motive force will vary directly as the field and the 
speed. Therefore, if a lower speed is wanted the field 
must be strengthened. 

lt may be possible to do this by the insertion of liners 
under the poles, thus reducing the air gap. Sometimes 
a 10 per cent. reduction in speed may thus be obtained, 
but so much depends on the mechanical construction of 
the machine and the degree to which the magnets are 
saturated that this method may not be practicable. 

Another way is to connect the felds in parallel, and 
by means of a suitable resistance obtain a stronger 
field. Although in this case a resistance would prob- 
ably be required, the loss would be much less than if 
the volts were cut down by means of a resistance in 
series with the motor. Or, again, an extra winding 
could be put on the magnets. Both these methods 
would very likely mean trouble gus increased 
heating of the fields. 

An ideal arrangement for speed а is the " Ward- 
Leonard "; with this combination speed can be varied 
from zero to maximum with facility. This, however, 
would no doubt entail too great an, expense. 

ПЕ for a permanency, rewinding the armature might 
be considered; but, if the reduced speed is only a 


temporary requirement, a resistance in series with the 


motor would perhaps meet the case most satisfactorily. 
Taking average figures, to reduce the speed 20 per 
cent. with same torque a resistance of approximately 
.207 ohm will be required, which will mean a loss of 
6.2 h.p 

The compound winding has not been considered in 
the above answer, as no information is given as to the 


purpose for which the motor has been compounded.— 
Me M. ” 


New Books.—Two new wireless books have just been pub- 
lished by Messrs. CasSell. They are Simple Crystal Receiving 
Sets and How to Make Them and Simple Vaive Recewing Sets 
and How io Make Them, both by B. E. fones. Reviews will 
eppear in due course; meanwhile copies may be ordered at 
ts. gd. each net post tree from ELECTRICITY Office. 


Staff Outing.—he fifth annual outing of the staff of the 
“D.P.” Battery Co. took place on Saturday, July 7, when they 
were favoured with a beautiful day. The party, which 
numbered 47, went by road through some of the most picturesque 
parts of the district to the Derwent Valley, whence, after a 
picnic tea at the Snake Inn, the well-known house of call in the 
heart of the Peak District, the road was taken through Hope 
and Castleton, where a fine view is obtained of the remains of 
the Castle of the Peveril of the Peak, which subject was used 
for the firm’s calendar last year. The performance of “When 
Knights Were Bold " at the Opera House, Buxton, concluded . 
a most enjoyable aay. 
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Reviews of Books, &c. 


[Books noticed in this columm will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus ten per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 

"TELEPHONY. By McMeen and Miller. Revised 
edition, Svo, leather, 950 pp., 682 illustrations. 
(Chicago, American Technical Society, 28s. net.)— 
This book has been a classic for telephone engineers 
for many years and is known as such in practically 
every country in the world. It went out of print 
during the war and the demand for a new edition 
could not be met for several years, but it is now with 
us again, and in its revised state will be most cordially 
welcomed. As a book of instruction for students it 
is wonderfully comprehensive, covering the ground 
completely from) the first principles of sound transmis- 
sion and the types of instruments used in sending and 
receiving, to the elaborate mechanism of one of the 
leading automatic systems now on the market. It is 
a pity that other systems are not given, but we can 
only presume that to have done so efficiently would 
have involved increasing the size of the book too much. 
To the actual telephone engineer it will be a useful 
asset because of its value as a work of reference 
in regard to almost any point on which he may wish 
to refresh his memory, and there is such a wealth of 
disgrams that it should help te smooth over almost 
any difficulty which might be encountered. The chap- 
ter on the transcontinental telephone line is decidedly 
interesting at the present time, when Mr. Gill 15 work- 
ing so hard on the extension of long distance tele- 
phony between this country and the continent, while 
cables and underground and overhead construction are 
dealt with most exhaustively. Undoubtedly this new 
edition will have a very wide circle of readers. 


ELECTRICITY SUPPLY Accounts. Ву G. Johnson, 
F.R.S.A. Third edition, cloth, 8vo, 181 pp. (Gee, 
ros. 6d. net.)J—Mr. Johnson's book has already estab- 
lished a reputation as a work of direct interest and, 
indeed, use for all secretaries and accountants of 
electricity undertakings incorporated as limited com- 
panies. In this new edition an important introducto: 7 
chapter has been added, dealing generally with the 
main principles of the 1919 Electricity (Supply) Bill 
and the influence which it will bear upon the future 
conduct of the industry. It should therefore be studied 
carefully by all who are associated with the financial 
side of electricity production. 


A BEGINNER IN WIRELESS. By E. Alexander. 
"(Dranes, 3s. ба. net.)—Yet another book for the 
beginner covering fhe same old ground, in more or less 
the same way as many other scores of books on the 
subject, and, apart from {һе fact that it does fulfil its 
object of leading the beginner through the early history 
and theory of wireless, it does not contain anything 
that would specially recommend it to anyoae who has 
already covered the same ground. We have several 
times before made a statement to the effect that in 
reading any wireless book through, however simple, 
there are points brought home forcibly, which perhaps 
one has not realised to the full in reading through 
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previous articles on the same subject, and there are 
scveral points in this book that stand out to prove this 
rule. At the same time, there are other statements 
made which :t is rather difficult to believe are intended 
to be final, and the author himself would no doubt agree 
that in wireless more particularly ** circumstances alter 
cases. 

As instances of the one or two first-mentioned points, 
the reader is advised to ‹хатіпе the down-lead at a 
point where it is fastened to the switch. In this case, 
we assume the switch is fitted outside the building, or 
if not to the switch, to the outside end of the lead-in 
insulator. If the down-lead swings, crystallisation of 
the metal is almost bound to take place at this point, 
and breakage result. 

Another instance is the remark that in attaching an 
aerial to a chimney stack, the fixing should never 
be higher than one-third of the total height of the 
chimney stack. This certainly is very sound advice. 

It is questionable whether chapters on transmission 
should be included in a book having the scope of the 
one under discussion, particularly when there are ap- 
parently so many amateurs playing with transmitting 
circuits, when they have no licence or authorisation so 
to do, and the addition of circuit diagrams in a book 
of this sort rather leads the uninstructed to attempt the 
construction of such a circuit for pure experiment, and 
considerable interference is the result. The trans- 
mitting side should be left for description in works 
of a more technical nature. 

These latter remarks are not, of course, peculiar to 
the book we are considering, but the details that are 
given are not really necessary for the general outline 
of the theory of transmission, should 1t be deemed essen- 
tial to include this in a popular treatise. 

One cannot congratulate the author on many of his 
illustrations. An art paper page devoted to a picture 
of a high-tension battery, and a further one devoted 
to an alkaline accumulator, could better have been 
employed in illustrating to the beginner some more 
essential part of a wireless set. As a beginner and 
an amateur, he buys the H.T. battery stocked by his 
local wireless store, and it is extremely doubtful 
whether he would ever purchase an alkaline accumula- 
tor, more especially as the illustration shows one of 
a traction type. We are afraid that he would have a 
little trouble in getting such a battery satisfactorily 
attended to at local charging stations, the personnel 
of which may not be very well acquainted with a 
battery of this type, to say nothing of the disadvantages 
due to low ampere hour efficiency. 

The illustrations of high-power transmitting sets are 
also not of much interest to the person for whom the 
book is intended. 

To summarise the book, to the person who has read 
nothing of the kind before it is good, interesting and 
accurate, but to those who have made even a small 
study of the subject, it does not offer any additional 
information of value. 


The І.Е. Тһе result of the voting for the election of new 
members of Council, etc., was as follows :—President, Dr. A. 
Russell, M.A., D.Sc.; Vice-President, Sir James Devonshire, 
K.B.E.; Hon. Treasurer, Mr. P. D. Tuckett. Ordinary mem- 
bers of Council:—Members, Messrs. J. M. Donaldson, W. M. 
Thornton, D.Sc., Colonel T. F. Purves, Messrs G. W Partridge 
and P. Rosling; associate member, Mr. S. W. Melsom, 
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SOME NOTES ON PHASE. ADVANCERS. 


In these days, when the importance of a high power 
factor on a supply system is more fully recognised, as 
is shown by the frequency .with which, either directly 
or indirectly, the problem is dealt with in the technical 
Press, a few notes on the general principles underlying 
the “phase advancer " may not be out of place. 

The primary cause of the inherently low power factor 
of the induction motor is its air gap. Even when this 
is reduced to the minimum, consistent with mechanical 
safety, its comparatively high reluctance causes the 
magnetising current of the machine to be a consider- 
able percentage of full load current. Since this current 
lags behind the impressed voltage by almost 9o deg., 
the power factor of the induction motor can never 
become unity: and, since its magnitude is almost 
independent of the load, it follows that at light loads 
the power factor is very poor indeed. 


STATOR EMF. 
ROTOR EMF 


Xe SVATOR CURRENT 
Ia ROTOR CURRENT 
Lo NO LOAD CURRENT 
Ф FLX 


Fig alle 


From Fig. r (a) it will be seen that the magnetising 
cr no-load current is the vector difference between the 
rotor current and the stator current (strictly speaking, 
we should substitute ampere turns for current, but the 
latter is true if we assume that the number of turns in 
stator and rotor are the same). It follows, therefore, 
that 1f the vector difference is fixed both in magnitude 
and phase, a displacement of the rotor current vector 
will, of necessity, produce a displacement of the stator 
current vector. If by some means or other we could 
advance the phase of the rotor current, that of the 
stator current would also have to advance, and would 
come more nearly into phase with the impressed 
voltage. 

One way of doing this is to produce in the rotor cir- 
cuit an E.M.F. leading the rotor current by go deg. 
At or near synchronous speed the reactance of the rotor 
is small, and thus the rotor current does not lag far 
behind the rotor E. M.F. The injected E.M.F. referred 
to above would therefore lead the rotor E.M.F. by 
almost go deg. The resultant E.M.F. would thereby 
be advanced, as is shown in Fig. 1 (b), and, since the 
angle of lag between rotor current and E.M.F. is fixed 


for any particular speed by the constants of the rotor 
circuit, the former would, so to speak, be dragged after 
it and advanced in phase also. Since, however, the 
no-load current is fixed both in magnitude and phase, 
the stator current will also have to advance in phase, 
and thus the power factor of the machine is improved. 

Broadly speaking, therefore, the object of a phase 
advancer is to inject into the rotor circuit an E. M.F. 
which shall be in leading quadrature with the rotor 
current. 

The two main types of advancer are the Scherbius 
rotating and the Kapp vibrating type, of which the 
former will be dealt with first. 


—— 


To ROTOR 
SUP RINGS 


(a) 


E s E 
STARUSTLL 


Ota 


Suppose we take an armature with an ordinary DEG. 
winding and fit three brushes, equidistantly spaced, 
round the commutator, as shown in Fig. т (a). If the 
armature is stationary and fed with three-phase alter- 
nating current through the brushes, it will behave as a 
three-phase choking coil, and will produce a field 
rotating relatively to the armature. Now, since the 
feeding points (i.e., the brushes) are fixed in space, the 
rotation of the field relative to them will not be 
affected by any movement of the armature. When 
the armature is stationary, the feld, cutting the 
conductors, creates an inductance E.M.F. which, 
neglecting the resistance of the circuit, lags 9o deg. 
behind the current. In this connection it mus: 
be remembered that, when we speak of a choking coil 
taking a lagging current, it is referred to the impressed 
voltage, and, since the actual inductance E.M.F. is in 
phase opposition to this, it must lag 9o deg. behind 
the current, i.e., the current lags 9o deg. behind the 
impressed voltage, but the inductance E.M.F. lags 
co deg. behind the current. 

Now, suppose that the armature is revolved by some 
external means in the same direction as the rotation of 
the field. Obviously the rate at which the flux cuts the 
conductor will decrease, and the apparent inductance 
of the armature will diminish; until if the armature be 
accelerated until it revolves at the same speed as the 
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field, it will behave as if it possessed no inductance at 
all, but only ohmic resistance. If the speed be now 
increased still further, the conductors will be cut 
by the flux in the opposite direction, the arma- 
ture will appear to possess “negative inductance,” or 
capacity, and the E.M.F. induced will lead the current 
by go degs. (See Fig. 2 (b)). 
(T'o be continued.) 


Trade Notes. 


Readers should make a point of writing at once to Chapman 
and Hall, Ltd., W.C.2, for a copy of their list Y 3, which 
gives details of the latest technical books published by this 
well-known firm. А 
_A folder describing and illustrating the Surco portable insula- 
tion testing set has just been issued by the Sun Electrical Co., 
Ltd., of 120, Charing Cross Road, London, W.C.2, It has 
been designed зо meet the ever-pressing need for a good re- 
liable instrument at a moderate price, and will therefore appeal 
to all central-stntion engineers, installation contractors and 
cthers who have to study economy consistent with quality. 

_A price list with descriptive text of the Avamore speed-reduc- 

tion gear has just been issued by the Avamore Pump Co., Ltd., 
of Sicklemill Works, Haslemere, Surrey. They can be supplied 
for anv fixed reduction from 1,000 to 1 revolutions per minute, 
and it is claimed that as the parts jare few and simple there 
is very little to get out of order. The list should interest 
many of our readers. 

The Sterling Telephone and Electric Co., Ltd., issue Leaflet 
No. 362, relating to their Sterling \ariometer, baving an 
inductance ratio of 9 to 1. It is a well-made piece of apparatus, 
:he design being such as to ensure very close coupling and 
selective tuning. 

Readers who have had the misfortune to break or burn out 
several of their valves will be interested to learn that these can 
be quite satisfactorily repaired at about half the cost of new 
ones by Messrs. G.W.L, Lid., Imperial Works, Shanklin Road, 
Crouch End, London, N.8. This firm also specialises in small 
plant for recharging wireless and motor-car starting batteries 
trom either A.C. or D.C. supply mains, and overcoming the 
difficulties due to voltage reduction and conversion from А.С. to 
D.C., etc. They will send full particulars on application. 

Readers who are troubled about low power factor should 
write the British insulated and Helsby Cables, Ltd., at Helsby, 
near Warrington, and ask for pamphlet H 98, which gives full 
particulars of the Helsby condenser. One which cost a client 
£323 saved him £42 a month, so he had nothing to grumble at. 

Messrs. Siemens Bros. and Co., Ltd., issue an up-to-date list 
of public and private automatic exchanges equipped on their 
system, which will be of interest to telephone engineers and 
cthers. 

From Messrs. Rogers, Foster and Howell comes a leaflet 
cescriptive of their К.Е.Н. reaction sets embodying several 
noteworthy testimonials regarding these sets and the ranges over 
which successful reception Һаѕ been accomplished. In view of 
the vague information circulated by many manufacturers of 
wireless broadcast receiving sets regarding the possibilities of 
their apparatus, this firm are to be congratulated upon the very 
exact information issued concerning the effective ranges of their 
various sets, and which will be of close interest to the wireless 
emateur. 

A list giving illustrations and prices of moving iron measur- 
ing instruments, dead-beat moving coil instruments, and pocket 
and miniature switchboard instruments has just been issued 
by Messrs. Oswald Record and Co., of 17, Victoria Street, 
London, S.W.:. A separate circular describes and illustrates 
the *Osrecco"' pocket Wheatstone bridge, as well as the 
“ Оѕгессо " combined insulation testing set and portable volt- 
meter Both lists will interest electrical engineers generally. 

Circulars dealing with *isolit " insulators, “Zed " fuses and 
* Vanwyck ’° overload switches have been issued by Mr. 
Frederic Pratt, of 66, Victoria Street, London, S.W.1, and 
should be applied for by trade readers who are interested 
therein. 

A list of jattractive specialities and novelties has just been 
issued by Messrs. Victor Ashby and Son, Ltd., of Pioneer 
Works, Towcester, and wiil appeal to all dealers in electrical 
goods. It includes various types of “Sunglow " electric pipe 
lighters and the “Hotspring " clectric shaving-water heater, 
for both of which there should be a ready sale. The list 
should be written for. 
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Various Items, 
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Ebonite.—Wireless readers will be interested in the bargain 
parcels which are being orfered by an advertiser in the pre- 
paid wireless page. | 

An Educational @шї.—1һе L.C.C. Tramways Dept. have 
cfiere& as а gift to the authorities of the Northampton Poly- 
technic Institute a tramcar motor armature, which has been 
lent to the Institute since April, 1921, for use in the class on 
power armatures. 


Personal .—Mr. Victor Delebecque informs us that the agree- 
rient between the Electrical Apparatus Co., Ltd., and himself · 
has been mutually terminated, and that all correspondence in 
future should be addressed to him personally at Cedar Court 
No. 1, 18, Cedars Road, Clapham, S.W.4. Mc alee 7 
Edgecombe, MI.M.E., M.LE.E., formerly borough electrical 
engineer, Kingston-on-Thames, who lately resigned the ap- 
pointment of Directo: of the Electric Lamp Manufacturers’ 
Association, Great Britain, Ltd., has joined the board of the 
Stearn Electric Lamp Co., Ltd., of 12, Grosvenor Gardens, 
S Woi. 


Tenders Accepted.—The L.C.C. Tramways Dept have 
accepted the tender of the Rail Welding Co., Ltd., at £437 10s., 
for welding about 700 tramway rail joints. Also that of the 
Equipment and Engineering Co., Ltd., at £560 18s. 4d., for 
two electric welding equipments, and of the Rail Welding Co., 
Ltd., at £576 12s., for two portable electrically driven grinding 
machines 


The ‘‘ P.O.E.E. Journal."—The July issue of this magazine 
(23. 3d. post free) contains much matter of interest to telegraph 
end telephone engineers, as well as an illustrated description 
of the birthplace (at Shrewsbury of the great Charles Darwin. 
His old home has now become the headquarters of the North 
Wales Engineering District of the G.P.O., and we note with 
pleasure the assurance that although the building has been 
turned into a Government office, nothing will be done to injure 
its associations with the great scientist, 


Meter-testing Charges.— Тһе L.C.C. Tramways, etc., Dept. 
have approved, for a period of three years from October 1, 
1922, the following specia! scale of fees for the testing and 
(where found correct) the sealing of electricity meters sub- 


mitted in batches containing not fewer than the numbers 
indicated, viz. :— : 
ee: Number in 
Size of meter. Bd batch. 
Up to 1o amperes ay 2 6 cach 100 
Over ro and up to 50 amperes EOD 20 
Over so and up to тоо amperes ... 4 о ,, 10 
Over roo and up to 150 amperes... 5 © ,, 10 


The Dept. have also drawn the attention of the Electricity 
Commissioners to the fact that :n Clause 7 of the general con- 
ditions relating to the supply of electricity by the Stepney 
Metro. Boro. Cncl., as set out on the form of application 
issued to intending consumers, the basis of error in disputed 
electricity meters is stated to be 5 per cent. instead of 2} per 
cent., as allowed under the regulation made by the Council 
fand approved by the Board of Trade, and have asked the 
Commissioners to take steps to secure the observance by the 
borough council of the regulation. 


CENTRAL STATION VOLTAGES 
AND CHARGES 


IN THE U.K. 


А useful set of tables, giving the name of the 

town or district, ownership, chief engireer, 

voltage of supply, periodicity (if A.C.) and 

price charged per unit for lighting, power, 

heating, etc. and for electric vehicle charging. 
48 pp., 1s. 2d. post free. 


S. RENTELL & CO., Ltd., 36, Maiden Lane, London, W.C.2 
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INTERNALLY HEATED ELECTRIC FURNACES. 


Consistent cesults, simplicity and certainty of heat 
control and hygienic considerations have done much 
to popularise electric furnaces. Manufacturers in 
numerous industries realised these important features 
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and have continually demanded furnaces of consider- 
ably larger dimensions than previously constructed. 
Messrs. Automatic and Electric Furnaces, Ltd., turned 


-come into contact 


their attention to the design of these larger types some 
time back, but found numerous technical difficulties to 
overcome. However, they are now in a position to 
state that these obstacles have all been successfully 
surmounted, and conscquently the new type of Wild- 
Barfield internally heated furnace is the result. 
These new furnaces, of which a general illustration 
is given in Fig. 1, are built on the unit principle with 
inside or exposed heating coils, designed to permit the 
construction of electric furnaces of unlimited size. 
Each unit consists of a brick, measuring 4 in. by 4 in., 
specially shaped so as to dovetail into its neighbours. 
In the face of each unit or brick are three annular 
channels. When the bricks forming the heating 
chamber are assembled, the annular channels present 
continuous grooves in the walls, floor and roof, and 
the heating units in the form of spirals or rods are 


drawn through from end to end of the heating chamber 
or tunnel. 


a 
7 | 
à 
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Reference to Fig. 2 shows the construction more 
plainly. [it will be noticed that the grooves in which 
the exposed heating elements lay are shaped so that the 
spirals, whilst free to expand in all directions, cannot 
with the work in the furnace. 
Special attention has been paid to the roof of these 
furnaces. The. fire-brick units are each recessed to 
hang from trussed girders of specially treated iron or 
nickel chrome, and supporting pieces of nickel chrome 
with *' pick-ups ’’ of similar material. 

The furnaces are complete with the company’s patent 
automatic cut-out and a thermo-couple, both entering 
through tubes at the rear. 

The heat resisting lagging is of a special nature, and 
reduces heat losses to a minimum. The outside casing 
is constructed of boiler plate, strengthened by angle 
iron to which it is bolted. The door consists of fire- 
bricks and is usually counter-balanced to facilitate 
opening and closing. А temperature of 860 deg. C. 
can be reached in one hour and 1,000 deg. C. in about 
1$ hours from cold. 

As an indication of power consumption it may be 
stated that a furnace working up to r,ooo deg. C. 
measuring 20 ft. by 12ft. by 12 ft., requires approxi- 
mately 1,400 kw. A carburising furnace of the same 
construction measuring 24 in. by 12 in. by 12 in. is 
heated in one hour to 9oo deg. C., with a consumption 
of тт kw:, and the furnaces after the first hour, together 
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with work being carburised, is maintained at goo dez. C. 
with a consumption of 5.6 kw. The output of these 
furnaces is practically the same as those of similar 
sizes heated by gas and solid fuel. 

They will be of considerable use for the heat treat- 
ment of locomotive cranks, connecting and coupling 
rods, billets, plates, carburising, etc., and in annealing 
both ferrous and non-ferrous sheet, wire, etc., also 
for baking and kilning pottery ware. In fact, it may 
be stated that they are designed to replace existing 
gas and solid fuel furnaces of all sizes. 

It is hoped that electric supply authorities will appre- 
ciate industrial heating loads of this description, 
meaning many kilowatts at unity power factor and, 
further, a load that is practically continuous for nine 
hours a day for five and six days every week in the 
year. They are also admirably suited for supply 
authorities who desire night loads for carburising 
steel parts in large or small engineering works. In 
conjunction. with a time switch the work and furnace 
could be left to itself from closing time until the works 
reopen next day. The makers will be pleased to show 
one of these furnaces in operation at their works at 
173-175, Farringdon Road, London, Car sand о 
supply fuller information if required. 


LIGHTING, 
A New ViEW-PoiNT—A New PROGRAMME AND А NEW 
CAMPAIGN. 


Electrical men, especiaily those associated with the 
generation of power and the technical branches of the 
industry, regard -the installatiogyssf electric light as 
a subject of minor importance. They are of opinion 
that ло skill is required in desighing or maintaining 


an installation. “Electric lighting,” they argue, “15 
established, and further propaganda is, therefore, 
superfluous. 


"Electric lighting is the best kind of lighting obtain- 

able, and, as such, needs no recommendation, and 
admits no improvement. Let us, therefore, concen- 
trate our propagandist efforts upon the popularisation 
of electric heating, cooking, ventilation and power, 
etc." 
, It would be very difficult to say how, or why, these 
Impressions were created, since it does not require 
a great amount of consideration to realise that electric 
lighting may be truly said to be the bedrock upon 
which the whole electrical industry has been built. 
Without electric lighting all other branches of the in- 
dustry would not be possible from an economical point 
of view. It has not been realised that, if the lighting: 
load on a power system were eliminated, the demand 
for plant, cables and practically every electrical ac- 
cessory manufactured to-day would cease, because the 
excessive cost of the supply of current for other pur- 
poses. would prohibit their use. 

Let us consider, however, the effect upon the elec- 
trical business generally if the lighting load could 
be increased by ten or twenty per cent. Our generat- 
ing and manufacturing resources would have to be 
erormously increased to meet the demand for current 
and apparatus. The lighting load can be considerably 
increased—not at once, but in a reasonable space of 
time, 
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The lighting branch of the electrical industry is 
one of the very few commercial institutions of the 
world which does not have an opportunity io show its 
goods. Let us consider, for instance, exactly what 
happens when we purchase almost 2ny article for 
everyday use. We consider first its usciulness, then 
its suitability to meet our requirements in other direc- 
tions. Assuming that we desire to purchase a hat, we 
go to a hat shop and, looking at ourselves in the 
glass, we purchase a hat which is not only useful, 
but which produces а finished effect upon our appear- 
ance. iMaking comparisons, let us assume that we 
wish to instal electric light. We go to an electrical 
contractor and purchase fittings, cables, lamps and 
current, but the result is a matter of chance. The 
hatter, in addition to selling us a nat, has provided us 
with the finished effect the hat produces. The effect 
produced by the electric light fittings we have pur- 
chased is an unknown quantity until the current is 
switched on. The results may, or may not, meet our 
requirements, and wie find from experience they do not. 

The need for better lighting conditions has been 
realised by illuminating engineers for many years. 
They understand that the best results cannot be ob- 
tained from the rule of. thumb methods by which 
lighting has been sold. Careful consideration of the 
subject points to the fact that there 1s a positive need 
and demand for light of a much higher intensity than 
is generally used to-day. They have, for many years, 
tried to impart this knowledge to the general public 
bv talking about it and with the aid of literature 
propaganda. The conclusion is, however, that the 
only way to obtain the best results is bv demonstration. 

Up to the present time the objects of all sales 
propaganda has been to sell fittings, reflectors, lamps, 
wire and current. There has been very little attempt 
to sell the finished product—light. Yet it is light 
that the customer is most interested in. The object 
for which he purchases cable and other electrical ac- 
cessories is to obtain light, efficient light. A ceiling 
rose of a special pattern does not appeal to him, and 
he is not concerned about the quantity of metal there 
is in a Jampholder. All he hopes for is that when the 


installation is completed he has sufficient light to suit 


his purpose. 

On Thursday, July 19, we were privileged to attend 
an advance demonstration at the new headquarters of 
the British Thomson-Houston Co., Ltd., at r5, Savoy 
Street, W.C. This department has been organised for 
the express purpose of investigating and demonstrating 
the use and advantages of better lighting. The 
demonstration was wonderfully convincing, and was 
Parried out in а more compléte manner than has ever 
before been attempted. In the very limited space at 
our disposal, it is impossible to describe the whole of 
the proceedings in detail. The following résumé, how- 
ever, will indicate the scope and purpose of these new 
activities. 

After outlining the rapid progress which has been 
made in recent years in the increased efficiency of 
lamps, reflectors and other illumination equipment, a 
number of charts were shown giving the results of 
investigations carried out by physicists, etc., indicating 
that vision in all its aspects is considerably assisted by 
high intensity lighting. Figures were then given 
showing the effect of lighting on the speed and 
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accuracy of vision and sustained vision. In all cases the 
curve produced was entirely out of proportion to the 
increased illumination. 

An interesting experiment to demonstrate these facts 
was made. The apparatus used consisted of a box in 
which a table, revolved at constant speed by a clock- 
work motor, was placed. On this table a cardboard 
cylinder was fixed so that it would rotate with the 
table. A number of letters were printed upon the 
cylinder, so that they could be followed with the eye as 
the cylinder rotated. Lamps of various candle-powers 
were then switched on at intervals, and this produced 
the effect that the speed of the cylinder was decreased 
as the illumination was increased. This proved that 
the eye could see much more quickly under high inten- 
sities, from the fact that it could more easily appreciate 
movements. 

Following this demonstration, the results of tests 
carried out at a number of different industrial installa- 
tions were given. It was shown that production was 
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ment was handled. In addition to giving an actual 
demonstration of the increased illumination obtainable 
with better equipment, the experiment also had the 
great advantage of proving that such measurements 
can easily be carried out by persons who have no 
experience, and that light, in foot-candles, can be 
measured quite as easily as temperature is with a ther- 
mometer. The majority of those present appreciated, 
for the first time, the difference between various inten- 
sities of illumination, and perhaps also realised the busi- 
ness and other advantages which would accrue from a 
universal increase in illumination values. 

Apart from the industrial demonstrations, general 
methods of improving domestic and commercial light- 


ing were also indicated. Later, other phases of 


illumination, such as street and sign Dghting, will be 
dealt with. Special apparatus is being installed for this 
purpose. 

It should here be emphasised that although certain 
equipment has been, and will be, employed during 


Fic. 1.—INDUSTRIAL DEMONSTRATION Коом. 


increased between ro and 25 per cent. where modern 
high intensity lighting has superseded lighting of the 
average standard. It was also shown that a large 
number of accidents occurred annually through insuff- 
cient lighting in stores and workshops. From this it 
will be seen that, when it is stated that light is not 
used in sufficient quantities, and that there are great 
possibilities of developing business, the statements are 
based on a solid and scientific foundation. 

We were then taken through a series of interesting 

demonstrations commencing with an installation of 
antiquated cord pendants with obsolete shades and 
assorted lamps, giving a gloomy and depressing effect. 
Following this, the various steps that are necessary to 
build up a modern lighting system were shown in all its 
stages. The industrial demonstration culminated with 
an installation of the latest R.L.M. dome reflectors 
and bowl enamelled lamps. The combined unit gave 
perfectly even illumination with an absence of glare 
and harsh\shadows. 

In order that the audience could appreciate the quanti- 
tative value of the illumination, each member was pro- 
vided at his table with a foot-candle meter, a handy 
little instrument that gives direct readings, and it was 
interesting to note the facility with which the instru- 
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Fic. 2.—Domestic DEMONSTRATION ROOM. 
demonstrations, ‘the latter are not being carried out for 
the purpose of selling particular appliances, but merely 
with a view to showing, in a general way, the advan- 
tages of better lighting and the general means whereby 
such results can be attained. 

A number of interesting and amusing cabinets were 
arranged around the room showing lighting effects such 
as, for example, the effect of light on the apparent 
solidity cf objects, the effect of light on the colour of 
objects, the effect of glare upon the eye, etc. 

At the conclusion of the meeting it was realised 
by all present that if the intensities of lighting through- 
cut the country could be increased business in all 
directions, from the manufacture of generating plant 
and control apparatus to the supply of current and the 
installation of lighting equipment, would be obviously 
stimulated. Of all, the one who would benefit the most 
would be the consumer. As a human being he would 
benefit from more comfortable vision, the business man 
would benefit from increased profits, and the house- 
holder would have a much more comfortable and 
charming home. 

It should be understood that the Lighting Service 
Department of the B. T.-H. Co., Ltd., has not been 
merely set up as a temporary inspiration to the trade 
or as an organisation for demonstrating effects. It is 


23 ELECTRICITY. 


jux 27, 1923 


—— a E EE Ra eS a a == нн БШШШ НЫ НЕЕ НЕНИН 
MM EEE 


a permanent institution which will be constantly 
engaged in the investigation of lighting in all its 
aspects and applications. The general public will receive 
the benefit of the investigations carried out from time 
to time. The information will be conveyed to them 
through the medium of handbooks which will be 
written and distributed among the sections of а 
industries concerned with the specific subject dealt with. 
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Кб. 3.—ILLUSTRATING THAT SHADE IS AS NECESSARY 
AS LIGHT TO GIVE OBJECTS EXPRESSION. 


The first of these books has already been published. 
It is known as "Factory Lighting Designs." It deals, 
as the name applies, with designs of electric lighting 
for factories and workshops. From this book, given 
the quantity of illumination required for any industrial 
purpose and the size and height of the shop, a design 
can be obtained to meet all requirement, Each design 
is illustrated to show the spacing of the ünits and the 
candle-power of the lamps used in the units, and the 
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ГС. 4.—ILLUSTRATES THAT THE: APPARENT SPEED OF 
Movine OBJECTS 15 REDUCED BY ADEQUATE LIGIITING. 


resultant quantity of the available foot-candles on the 
work is given in tabular form. This booklet entirely 
eliminates all tedious calculations, and it can be under- 
stood ^uite as easily by the consumer as the electrical 
contractor. A table at the end of the booklet gives the 
amount of- illumination necessary for almost any 
industry. 

Of course the department will prove of little value 
unless the trade generally will co-operate in the work 


which it is trying to carry out. Mr. W. E. Bush, who 
is at the head of the department, and his assistants 
will be pleased to co-operate with all who are interested 
in this new movement for better lighting. If the 
movement is to be successful it is necessary that it 
should have the assistance and co-operation of supply 
companies, contractors and manufacturers of lighting 
equipment. They can be of assistance to the Lighting 
Service Department by telling the story of its activities. 
The department can be of service to them by providing 
them with the results of those activities. 


Questions and Answers by Practical Men. | 


RULES. 

QUESTIONS: We invite our readers to send us questions, pre. ferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be puid 
for the question which we select for competitive replies in this column. ` 

ANSWERS: A fee of-10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we seleet as second best. -In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the rem of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered inio with regard to successful replies. The Editor's 
decision is final. E 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz КАШЛЫ who win the first or second prize the most times during the next twelve 
months. 

The words '' Questions and Answers" or “Q” and “А” should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 163. А 
І have a room 32 ft. long and 18 ft. wide. -I wish 

to light it with electric light. I wish to produce about 
6-foot candles intensity at the working plane, about 
4 ft. from the ground. 
how many points to fit and the candle-power of the 
lamps.—" CUTTER." 

QUESTION No. 164. 

I have an electric iron, but it has gone wrong. 1 
have opened it out, and І find that the element is what 
appears to be aluminium paint on mica. I also notice 
that the circuit through this paint is interrupted. Since 
I cannot purchase a spare element, is there any means 
of repairing the defective element? If not, how can I 
convert the iron to use another element ?—" LAUNDER. " 
(Replies to Questions Nos. 163 and 164 must be 

received not later than July 28, 1923.) 


G.E.C. Floodlights.—A steady development has been taking 
place for some time past in connection with the illumination of 
advertisement hoardings so that they have an even greater 


publicity value at night than by day, and the usual method. 


of achieving this effect is by means of electric lamps in reflectors 
attached to brackets at the top of the hoarding. A very suc- 
cessful example of this method is a large painted advertisement 
of the Osram lamp maintained by the Borough Billposting Co., 
at Chiswick. The approximate height of this hoarding is 28 ft. 
and the length 40 ft., and it is noteworthy that the illumination 
is carried out by three units only, each containing one 400 watt 
Osram gasfilled lamp. These units have been specially 
designed for hoarding lighting by the General Electric Co.. 
and are known as the ‘‘Wembley” Reflector Fitting. In the 
case under review the three reflectors are mounted on brackets 
projecting only 3 ft. 6 in. from the hoarding. The great 
difficulty of illuminating a depth of 28 ft. has been overcome 
by the special design of the reflector, which, in addition to 
giving a great depth of illumination, provides a wide lateral 
spread, so that the spacing of the reflectors can be as great as 
15 ft.. An extremely even illumination distributed over the 
whole of the surface is obtained with a current consumption of 
only 1.34 watt per square foot. 


I would appreciate details of. 
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ErzorRICITY is published every Friday, and, if ordered, is on sale 
principal Railway Station Bookstalls and Newsagenta on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing offioe not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application. Subscription : 135,a year, бе. 6d.half year, 3s. 3d.a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 


Questions to which an answer is required must be accompanied by a 141. 
stamp for reply. When considered of sufficient mterest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


Hearty congratulations to the British Engineering 
Standards Association upon the very excellent results 


it has achieved to date, mainly 
International through the purely voluntary labours 
Standardisation. of some 2,000 engineers of all 


branches. Writing as one who has 
actually served on a panel of this Association, I can 
testify from personal experience to the very thorough 
manner jn which the minutie of the subject are dis- 
cussed, and ultimate decisions only arrived at after 
the most careful review of all the circumstances likely 
to be affected thereby. The work of standardisation in 
the general field of engineering is never-ending, yet 


every year the records are extended, enlarged, and . 


brought up to date, new ones being added, so that the 
available information is now of the greatest value to all 
branches. In the matter of nomenclature, also, much 
good work has been done in rendering engineering 
terms universally intelligible throughout the civilised 
world. 


At the fifth annual general meeting of the B.E. 5.А., 
held recently, it was revealed that there was a deficit 
cf some £1,700 in the available funds of that body 
upon which it draws for working expenses. It 15 to be 
hoped that this comparatively insignificant amount will 
be speedily wiped out, and the available money be aug- 
mented by grants from the Government and from some 
of the wealthier of our engineering concerns, which 
certainly derive great benefit from the work of the 
Association. Seeing that the professional assistance 
rendered by a body of engineers in all branches in 
drawing up these standards is voluntarily given, there 
is every reason that the Association should not be left 
to struggle on with its invaluable work lacking the 
necessary money to purchase pens, ink and paper 
wherewith to record them. 


The value of the work being carried om by the 
B.E.S.A. js materially enhanced by the cordial relations 
which exist between it and similar organisations in 
other countries. As instancing the international char- 
acter of these relations, all of which is to the greater 
benefit of engineering throughout the world and not 
to this country alone, a second unofficial conference of 
secretaries of the standardising organisations of no 
less than thirteen countries has recently been held in 
Zurich, Switzerland. It was called by the secretary of 
the Swiss Committee, Mr. Zollinger, who was 


appointed chairman of the conference, Mr. Le Maistre, 


secretary of the B.E.S.A., being appointed vice- 


chairman. 
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position in countries which have only organised their 
standards since 1921, whilst the possibilities were dis- 
cussed of making international collaboration more effec- 
tive. There is no doubt that the Swiss Committee, 
thanks to its central position, has done good work on 
this occasion in establishing closer and more friendly 
relations between the various bodies and enabling the 
respective secretaries to maintain closer touch and 
mutual assistance than in the past. 


The annual reports of the General Electric Company, 
and the interesting speeches of its chairman, Mr. Hirst, 
always ‘seem to reflect the general 
condition of the electrical industry, 
and it is the more satisfactory, there- 
fore, to note from Mr. Hirst’s recent 
address that he anticipates great success and pros- 
perity for his shareholders in the future, assuming that 
the Ruhr problem is satisfactorily solved. There is 


Optimism with 
Reservations. 


' every reason to desire a more settled state of affairs in 


Europe if only to restore confidence, as Mr. Hirst puts 
it; at the same time we should not be too ready to 
fall in with the “be-kind-to-Germany " section of the 
present Government, even in the hope of improved 
electrical trade, which might prove illusory. 


We must never allow ourselves to forget that Ger- 
many forced this war upon Europe, and that, given the 
power to do so, she would unquestionably repeat her 
past iniquities. It is symptomatic of the forgive-and- 
forget characteristics of the British nation that, 
although possessing the greatest Empire the world has 
ever seen, we are to-day, individually, the most 
poverty-stricken of any of the warring Powers. 15 it 
conceivable that, if Germany had succeeded in her fell 
designs, we should have been left to our own devices 
and treated as leniently as she has been treated since 
the signing of Peace? Before the war the electrical 
industry in this country was impregnated with German 
influence. One might almost go so far as to say that 
the electrical industry in Great Britain was initiated by 
Germans, fostered by German influences, and that 
German capitalists derived no small proportion of the 
total profits of that industry. 

During and since the war we have succeeded in purg- 
ing our electrical interests of that influence, and have 
proved that, so far as the electrical industry is con- 
cerned, we are quite capable of standing our ground 
and competing in the world's markets without the 
assistance of our one-time neighbour. We do not want 
any restoration of pre-war conditions in the electrical 
industry ; whatever the outcome of the Ruhr and 
reparations question, let us have no German hidden 
hand in the electrical trade. No, we are jogging along 
very nicely on our own, and although, for various 
reasons, trade is not so flourishing as it unquestionably 
would be, given a restoration of the exchanges, and 
albeit we are individually working several months out 
of the twelve for the State and not for our own 
interests, I think the majority of my readers who have 
had the experience of both pre-war and post-war con- 
ditions in the electrical trade would prefer to go on as 
they are doing, in spite of the harder struggle for 
existence, than return to that state of German inter- 


General reports were presented on the | dependence with which we were familiar before 1914. 
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Although our own Home Office regulations in regard 
*o the use of electricity below ground are in the main 


fairly stringent, jt would appear 

The Safety of doubtful w hetHer they impose such 
Mining precautionary measures as are ap- 
Electrical parently practised in the United 
Gear. States. The United States Bureau 


of Mines investigates various types 
of motors, such as are used on coal cutters, drills, 
pumps, loading machines and storage battery locomo- 
tives, to determine their safety for use in gaseous 
mines. - Permissible equipments are constructed in 
accordance with drawings held on file by the Bureau, 
and their design cannot be modified without due con- 
sideration of the effect of such changes on safety. To 
be classed as permissible and have an approved plate 
аћхеа to it, a duplicate of the machine must have 
received a careful inspection by the Bureau, and all 
permissible compartments must have successfully 
passed rigid tests in explosive gaseous mixtures. As 
exemplifying the- need for such drastic precautions, 
during the last two years three compartments as 
originally submitted by the manufacturers failed in this 
respect, 
in several pieces. 


Although our own Home Office possess well-equipped 
experimental and research stations for the conduct of 
similar experiments, and does actually carry out many 
similar tests to determine the.safety or otherwise of 
certain forms of construction, I do not think they carry 
matters to such extremes as to insist upon the testing 
and approval o* every new design of electrical mining 
gear. We pin our faith largely to the machine-faced 
joint, with wide cooling flanges, and more or less free 
access for the normal atmosphere of the pit, whether 
gaseous or otherwise, the theory being that an internal 
explosion, if it does take place, is rendered harmless, 
and cannot ignite the cuter atmosphere because of the 
cooling effect of the flanges between which the expand- 
ing gases and flames have to pass. <All this beautiful 
theory falls to the ground, Lowever, in the event of 
actual fracture of the casting, and there would appear 
to be more in this mechanical strength of castings and 
casings than is evident at first sight. 


When the Lighting Service Department of the 
British Thomson-Houston Company adopted the slogan 
"Seeing is believing," they did so in 
face of the general belief that one 
cannot always believe what one does 
see. After what I saw, however, at 
their demonstration (reported on another page) I have 
decided that one's ability to see is governed by the 
facilities one has of seeing. This is more than sub- 
stantiated by a simple experiment which proves that a 
bright light in the line of vision reduces one’s ability to 
see. This means that a light, up or down or on either 
side, will allow one to see much more clearly than if 
the light were actually in the line of vision. This 


Seeing is 
Believing. 


leads me to the conclusion that if the position of a light 


in the line of vision is wrong, if it is moved slightly out 
of the line of vision, it would enable one to see better, 
but the position would still be wrong, and there must, 
therefore, be a position for the light which would allow 
maximum visibility. Illuminating engineers have, for 


the explosion causing the casting to break ° 


many years, been struggling with the subject of 
adequate and efficient illumination, and now it would 
appear that the general public are going to reap the 
benefit of their research work. Correct illumination, 
and more of it, is the order of the day, and this will 
result in better conditions for the worker, increased 
production and more beautiful homes.. 


The subject of better illumination is.one which has 
occupied the attention. of the masses for many genera- 
tions, yet it is only recently that any great attempt has 
been made to handle it on scientific lines. The 
efficiency of present-day illumination is due to the com- 
bined efforts of the metallurgist and the physicist. The 
former has made it possible to draw tungsten steel into 
the fine filaments seen in the now very familiar gasfilled 
lamps; the latter has been the means of enabling the . 
filament to be heated to incandescence.! 16:15 to be 
regretted that the product has, in the past, been placed 
in the hands of persons who have not known how to 
use it. Yet the same conditions obtain with almost 
everything in use to-day. . The billiards cue or the 
cricket bat is the product of science embodied with 
experience, yet the average person who sells them 
knows no more about them than their market value. 
In advocating more light and better light, the British 
Thomson-Houston Company have commenced a new 
era in electrical illumination. The electrical contractor 
will bc taught how to sell light, and the consumer will 
be shown what is necessary for his needs. It is as it 
should be. The electrical contractor should be able to 
advise a customer. The former is then doing his duty 
to the commenity ana the latter is obtaining the 
fullest value for his money. 


Evidently the recent spell of hot weather created an 
unprecedented demand for electric fans, and it must 
have cheered the hearts of the makers 
to find orders pouring in with a rush, 
At Magnet House the G.E.C. staff 
had to cope with the equivalent of 
one hundred orders per hour, and deliveries were made 
at the rate of four a minute from 9 a.m. to 6 p.m. 
on one of the days, so they most certainly Фа their 
best towards keeping us cool. I expect that other 
leading makers can tell much the same tale. Which 
brings me to another point. How many contractors 
and retailers of fans had. a decent stock ready to meet 
the emergency demand which nearly always occurs at 
some period or other. during the English summer? 
The leading makers spend money freely on telling the 
trade to prepare for such emergencies, but do they? 
I have my doubts, and it speaks well for the organisa- 
tion of a great factory and sales department when they. 
can meet such sudden expansion without a correspond- 
ing’ loss of efficiency. 


Four Fans a 
Minute. 


The Statistical Bureau of the State of e York,’ 
having essayed the formidable task of estimating the 
total consumption of electricity 
throughout the world, has obtained. 
some remarkably interesting results. 

As might be expected from the magni- 
tude of the task the figures are already a couple оѓ 
years old, but it seems probable that the data for 
1920 are about the same as those for 1922, the de- 
pression. in trade during the past few years having 


World Use of 
Electricity. 
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offset’ the natural growth in demand for electricity. 
The total consumption during 1920 was nearly 100,000 
million units (kw. hrs.), of which about 15 per cent. 


was used for lighting and 85'per cent. for various 


power services. lt is not surprising that the U.S.A. 
led the world in point of total consumption, with the 
respectable figure of 49,802 million -units—14 per cent. 
of this being: applied to lighting and the remainder 
to power applications in factories, mines, tramways, 
railways and farms. ; 

As regards average consumption per head of popula- 
tion, Switzerland stands first with 700 units per capita 
per annum, thanks mainly to her ample resources of 
water-power. Canada comes next with 512 units per 
inhabitant per annum; Norway third with 493 units ; 
and the United States fourth with 472 units. The 
average for Sweden was 364 units in 1920— figure 
which I fancy will soon be increased materially. 
Amongst the "also rans " there are France with 157 
units, and Germany with 141 units per inhabitant per 
annum. I search in vain for the United Kingdom 
average in the summary before me—whether it is 
considered negligible, or whether we are regarded as 
extra-mundane and not to be included in a world 
summary, is not clear! From the latest statistics 
issued by the Electricity Commissioners, it eppears that 
seme 600 stations in the United Kingdom generated 
about 4,885 million units. This figure corresponds to 


about 120 units per inhzbitant per annum, but no 


doubt the actual average, taking all supplies into 
account, is materially higher. 


Of the 1,720 million dwellers on this giobe, it is 
estimated that only 6} per cent. enjoy the blessings 
of electric light in their homes and, as wegards the 


world's water-power—which ‘the U.S. Geological 


Survey estimates to be 439,000,000 horse-power— | 


only a beggarly 5.4 per cent. is as yet harnessed in the 
service of man. ELEKTRON. 


HOW ARORA HELPS THE DOMESTIC LOAD. 


Some electric supply authorities hire out domestic 
electric eookers, while others have adopted schemes of 
hire-purchase and have found the practice widely 
appreciated- and most satisfactory in operation. There 
is also now visible a tendency for these schemes to 
be more widely adopted, and the proceedings at the 
recent Incorporated Municipal Electrical Association 
meeting in Scarberough lead us to hope that we are 
about to witness a live push by the authorities to 
develop the remunerative domestic load, by publicity 
showrooms and service. It was suggested by Mr. if 
Christie that to help forward’ the cooking load the 
apparatus ought to be installed in the houses of chair- 
men and vice-chairmen of committees and of assistants 
in showrooms, and we are pleased to note that manu- 
facturers are likely to assist. At any rate, the Arora 
Co., of Loughborough, are prepared to go on bold 
lines to assist supply authorities by offering most 
attractive preferential terms for their apparatus installed 
in the houses of the supply people above referred to. 
In addition the compahy are prepared to enter into 
arrangements: for hire-purchase of ‘their standard 
apparatus (of which, our readers are no doubt aware, 
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many thousands of kilowatts are in successtul operation 
throughout the world) to customers of Contractors or 
Supply Authorities, the trade discount going to the 
retailer and the customer paying the Arora Co, 

It will be remembered that we recently described 
some of the newest Arora cooking apparatus, and we 
are pleased to be able to inform our readers that all 
supplies of Arora ürebars now. being despatched are 
wound to a new specification, and every spool ol 
resistance strip is carefully tested prior to releasing 1nto 
the factory. The company hope that by such selection 
thev have eliminated entirely any possible use in their 
factorv of defective resistance material which may bc 
supplied by the manufacturers. Further, the weight 
that they are now able to get into each spiral consuming 
750 watts is nearly double that which was previously 
employed, which fact obviously must secure longer life 
for the firebar. Sagging has been reduced to a 
negligible amount, and the only difference to the user 
is that the elements glow about 15 seconds after switch- 
ing on the fire instead of an instantaneous glow being 
observed. Already the company have experience of 
bars having a useful life of from 3,000 hours upwards, 
which splendid record is likely to be improved with 

new type. Е 
Mee uri оета are being made in Arora 
heating units used in boiling plates and ovens, although 
experience of a five years’ continuous Use in oven 
elements without a breakdown 1S to-day to ‘the 
company’s credit. 
—— 
ELECTRICITY AT THE FORTHCOMING 

SHIPPING EXHIBITION. 


The increasing adaption of electricity by the shipping 
industry throughout the world, not only for lighting 
but for one hundred and one other purposes, accounts 
for the numbers of exhibits entered for the forthcoming 
Shipping, Engineering and Machinery Exhibition which 
wil be opened at Olympia on August 31. This 
Exhibition, last held two- years- ago, 15 the world’s 
greatest demonstration of mechanical construction in 
the realms of shipping and engineering, and even the 
short period which has elapsed since the last exhibition 
will be sufficient to show phenomenal progress 1n the 
application of electric power to the great needs of 
ocean-going steamships as well as for the smallest 
motor-boat. 

Manv of the leading electrical firms have booked 
space, and amongst the exhibits will be the following :— 
A. C. Alexandra and Co., Ltd. ; H. C. Slingsby ; Relay 
Autcmatic Telephone Co., Ltd.; Newton Bros. (Derby), 
Ltd. ; G. D. Peters and Co., Ltd. ; J. W. Ray and Co. 
and F. Smith and Son (London), Ltd.; Automatic and 
Electric Furnaces, Ltd.; The Premier Electric Welding 
Co., Ltd. ; Ouasi Arc Co., Ltd.; The Telephone Mfg. 
Co., Ltd. ; Siemens Bros. and Co., Ltd. ; Consolidated 
Pneumatic’ Tool Со. Ltd, : Concordia Electric Wire 
Co., Ltd.; Glennifer Motors, Ltd. ; The British 
Thomson-Houston Co, Ltd.; The Ailsa Craig Motor 
Co., Ltd.; Slack and Parr, Ltd. ; Crosbie and De 
Mowbray, Ltd. ; Parsons Motor Co., Ltd. ; Theo and 
Co.; The Reliance Telephone Co., Ltd. ; The London 
Electric Firm: Laurence Scott and Co., Ltd. ; Edison 
Accumulators, Ltd.; Electrical Apparatus Co., Ltd. ; 
The Anelo-Swedish Electric Welding Co., Ltd.; and 
The Elkay Electrical Mfg. Co., Ltd. 

One of the features of the Exhibition will be the 
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special days devoted to visitors of trade associations 
and scientific institutions, and in this connection the 
Institution of Electrical Engineers and the Cable 
Makers’ Association are both being entertained. 


TELEGRAPHY.—GRADE T. (1923).* 
Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 378.) 


Q.. 5.—Two wires of 200 ohms and зоо ohms resistance 
respectively are joined in parallel to the terminals of a 
battery of r5 volts electromotive force and 30 ohms 
internal resistance. What are the strengths of currents 
flowing through the battery and through each resistance? 


A.5.—The external resistance is equal to the joint | 


resistance of 200 ohms and 300 ohms, that is 
200 м 300 60,000 

200 + 300 500 

The total resistance of the circuit is therefore 


I20 4-30 = 150 ohms 
and the current through the battery is by Ohm's Law 


E.M.F. 
Total Resistance 


=  I20 ohms 


equal to 


15 I “ane 
= — = — ampere = тоо milliamperes. 
150 IO | 
This current divides through the external resistances ' 
in.the inverse ratio of their resistances, or as 3 : 2. 
Hence 
Current through 200 ohm resistance 
3 


=~ x тоо = бо milliamps. 
Current through 300 ohms resistance 
2 га 

—- x тоо = 40 milliamps. 


О. 6.—What 15 a shunt and how are shunts wound? 
A galvanometer of 60 ohms resistance has a full scale 
deflection produced when a current of ro milliamperes 
flows through it. What must be the resistance of a 
shunt which would enable the galvanometer to be 
used to indicate currents up to 500 milliamperes ? 

What is the function of the shunts on the coils of a 
differential galvanometer used in a duplex circuit ? 

A. 6.—A shunt isa resistance coil connected across the 
terminals of the coils of an instrument in order to reduce 
the current passing through it. In the case of a calibrated 
galvanometer the shunt is generally applied to diminish 
its sensibility and thus render it suitable for measuring 
currents of greater strength than the maximum for 
which it is designed. 

Shunis are wound non-inductively and ordinarily 
with German silver or manganin wire. For telegraphic 
instruments shunts are usually wound on flat bobbins 
with copper wire; the use of the latter material for 
galvanometer shunts eliminates temperature errors that 
may arise if the instrument and shunt coils are wound 
with wires of different materials. 

In the numerical part of the question, the resistance 


* The standard text books for this Grade are: “The Telegraphists! Guide,’ by 
Bell & Wilson (20th thousand, 3s. 6d. net), and “ Questions and Solutions in T elegraphy 
and Telephony, Grade І.'' by Few (sth edition, revised, 5s. 6d. net). 


of the shunt must be such that when the current through 
the main circuit is 500 milliamperes, the current through 
the galvanometer is 10 milliamperes ; hence the current 
through the shunt is 500 — 10 — 490 milliamperes. 
This means, that as the current through the shunt is 
49 times that through the galvanometer, the resistance 
of the latter must be 49 times that of the shunt, there- 
fore the resistance of the shunt must be equal to 
60 
aD = 1.22 ohms. | 
The coils of a differential galvanometer used on a 
duplex circuit have each a resistance of 50 ohms and 
each is shunted by a resistance of 300 ohms, giving a 
joint resistance of 42.9 ohms. The object of shunting 
the coils is to reduce the effect of their inductance 
which on short or high speed circuits is detrimental 
to signalling and liable to cause sparking at the key 
contacts. 
(To be continued.) 


ELECTRICAL ENGINEERING—FINAL GRADE. 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


By Epwarp Hucurs, B.Sc. (Eng), А.МІ.Е.Е. 


О. 1.—If the dielectrics of a concentric cable be 
made of equal thickness, what ratio should their specific 
inductive capacities bear to one another in order that 
the maximum stress should be the same in each ? 
Express your answer in terms of the diameter of the 
core d and of the cable D. 

A. r.—This question is very loosely worded, as it is 
not at all obvious that the two dielectrics referred to 
must form a graded insulation between the inner and 
outer conductors, and are not the insulation on the 
inner and outer conductors respectively. In the latter 
case, the maximum potential gradient in each dielec- 
tric would have been independent of the specific 
inductive capacities (S.I.C.) of the respective dielectrics. 

Also, the dimension given as D 1s ambiguous ; it 
may refer to the outside diameter of the cable, or to 
either the internal or external diameters of the outer 
conductor. In order to avoid complications due to 
the thickness of this outer conductor, it will.be assumed 
that D represents the internal diameter of this 
conductor. Hence the arrangement of the two con- 
ductors and the graded insulation will be as indicated 


FIGA I. 


in Fig. 1, where A and B represent the two dielectrics of 
equal thickness and C is the inner conductor. 
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To start with, let us consider a conductor surrounded 
by a homogeneous insulation as in Fig. 2. Then for an 


FIG. 2. 


insulation of radius x, thickness dx and 


element of 

axial length /— 
Capacity of element 
p Area of cylindrical surface x S.I.C. 


47 X thickness 
2rxlK — МК 
HUN. 2dx 
when К —S.LC. of dielectric. 

If 0 —charge in electrostatic units on length / of cable, 
and dV =P.D. across the above element of dielectric 
due to charge Q, 
then, capecity of element — charge per unit of potential 


difference, 
da 
te, eC m av 
н ICE. 2dx 
pCR ыз Ө уып 
„`. potential gradient in element — P.D. per unit thickness 
BO CUM 
QU АПК. 


This potential gradient is obviously a maximum 
when x is а minimum, namely,at the surface of the 


inner conductor. 
We can now apply this result to the dielectrics 
shown in Fig. r, where the internal radius of dielectric A 


is and that of B is 232. If K, and K, be the S.I.C. 


of A and B respectively, then— 

maximum potential gradient in 4 = 
2 

and 


20 


maximum potential gradient in B — 


D 
Since these maximum stresses are to be equal, 
20 or 20 
oD +d 
омак. 
2 4 
р +1 
Do — 
Ky D +d I 
Ko i. 2 D 


i.e., the specific inductive capacities of the dielectrics 
must be inversely proportional to their internal 
diameters. 

(Lo be continued.) 
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WIRELESS IN ULSTER. 

An extremely well-organised wireless exhibition was 
opened at Ye Olde Castle Restaurant, Belfast, on 
Wednesday, June 20, by the Rt. Hon. the Lord Mayor 
of Belfast (Alderman W. G. Turner, J.P.). The 
exhibition was conducted under the auspices of the 
Northern Radio Association, which, under the presi- 
dency of Captain J. N. Inglis, forms the centre of 
wireless interest in Northern Ireland, and when the 
сга Mayor opened the exhibition he explained that 
its objects were two-fold—to enable members of the 
Northern Radio Association to inspect the various 
types of apparatus on the market and to arouse the 
interest in wireless of friends and visitors who us 
yet were not radio enthusiasts. 


1 


Most cf the leading manufacturers were represented 
on one or more stands, and excellent displays of sets, 
beth crystal and valve models, component parts, acces- 
sories and loud-speaker equipment were exhibited. 

A unique feature of the exhibition was that ni 


demonstrations or active selling propaganda were 
allowed, so that visitors were enabled to inspect goods 
at their leisure without the dread of encountering the 
specialised. salesman. 

Our illustration, for which we are indebted to the 
G.E. Co., shows part of the exhibition, with the 
Mayoral group and officials. 

LÀ 


The Electro Harmonic Society.— Congratulations on the satis 
factory balance-sheet which is to be presented at the annual 
general meeting to be held this (Friday) afternoon at I.E.E. 
building. Also most cordial thanks to Mr. R. W. Hughman 
for the able way in which he deputised as hon. sec. in the 
absence of Mr. W. E. Lane overseas. It was a very successful 
season, and as all the concerts but one in the forthcominz 
season are to be held on Fridays, we car most probably look 
forward to an even more prosperous time. The Caxton Hall 
has given general satisfaction, and the concerts will again be 
held there. ‘ 

Value for Money.—In these hard times have you ever calcu- 
lated that the Practical Electrician's Pocket Book represents 
about the best value in electrical literature which it is possible 
to obtain? The price is 3s., from any bookstall or bookseller in 
the kingdom (3s. 4d., post free, from this office), and for that 
modest sum you receive 571 pages of eminently practical infor- 
mation with plenty of diagrams and tables of standard data. 
Think of it. Almost sixteen pages for a penny, and backed bv 
the approval of over 160,000 readers who have purchased copies 
since it was first started 25 years ago. If you have not vet 
bought a copy, do so before the present edition is out of 
prnt. It is getting near it. 
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and Data 


These are a few opinions about “IT.” 


S-RENTELL &C* 172 


Power User.—'' This useful book." 


Electrical Review.—'' This useful work now in its twenty- 
fifth year." Mining Electrical Engineer. —“ A store of much valuable in- 
Engineer. —“ A wonderful amount of information . . . will formation in a form easily understood . . + will again be 
find it of great value." _ welcomed by thousands of engineers. 
А T ? : Ў Engiueering.—'' Should prove useful to those engaged . . . in 
Electrician.—'' This admirable pocket-book we con: the numerous industries in which a certain amount of 
fidently recommend the book." electrical knowledge is now imperative.” 
Electrical Contractor.—'' Will meet with the reception which Electrical Power Engineéy.— If possible more valuable than 


it so well deserves at the hands of electrical contractors." ever... distinctly useful to central station engineers." 


Electrical Industries —‘ An excellent practical volume of 
daily—almost hourly—utility to the electrician. 


Radiogram.—' Few annual publications attain the standard 
of accuracy, compactness and general value achieved by 
the above named book . . . it 15 a genuine bargain and the 
radio enthusiast will be well adyised to add it to his book- 
shelf.” 


Carpenter and Builder.—'' A monument of care and assiduity 
and doubtless occupies a place upon the desk of most 
electricians.” 

Municipal Engineering.—'' A well printed and compact work 
covering a wide range of subjects.”’ 

Electvical Times.—‘‘ What electrician is there worth his salt 
who does not know and own a recent edition of THE 
PRACTICAL ELECTRICIAN'S POCKET BOOK?” 


What do you say about “IT”? 


“ IT ” is recommended by the City and Guilds authorities, and if you have not yet bought (begged, borrowed or s——n) 
a copy, then get “ IT " at once. 
Price 3s. from any bookseller, or 3s. 4d. post free from— 


S. RENTELL & CO., LTD., 36, Maiden Lane, LONDON, W.C.2. 


"WM 1^ 


THE BEST ВЕТ 
OF QUESTIONS 
AND ANSWERS ever 
published for central 
station operators 
and men in the re- 
pair and trouble de- 
partments, (That's 
what its purchasers 
say.) 


99 THIRD EDITION 


(EIGHTEENTH 
THOUSAND.) 


a PRACTICAL 
ANSWERS 


PRACTICAL 
QUESTIONS 


No high sounding theories merely to fill up pages, cte Just vlain 
tacts, that's all, Plain facts in common sense illustrated talk, 
thoroughly comprehensive, concise, accurate in detail, and so 
arranged as to be quickly accessible even to those unaccustomed 
to the study and the use of electrical books, This book will h«lp , 
you to get results better and quicker, because it answers all of those 
essential questions in such a way that you cannot help but grasp 
the ideas and explanations almost instantly, 


q MORE THAN 200 LIVE PRACTICAL QUESTIONS ABOUT 


Direct Current Motors Illuminating Engincering 
Alteruating Current Instruments 


Motors Meters 
Transformers Interior Wiring 
Rectifiers Exterior Wiring А 
Incandescent Lamps Central Station Operation 
Arc Lamps and Apparatus 

NEAT CLOTH BINDING. 264 Pages nearly 200 


illustrations. 
PRICE 7s. Gd, net, or 7s, 10а 


S. RENTELL & CO. LTD, 
36, Maiden Lane, London, W.C. 2. 


post free. 


Just F its the Pocket | 
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Reviews of Books, &c- 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


Tue -JOURNAL or THE INSTITUTE OF METALS. Vol. 
XXIX. 914 pp., illustrated, + 57 plates. Edited by 
G. Shaw Scott, M.Sc. (Inst. of Metals, 31s. 6d. net.)— 
We have here another unusually large volume of this 
well-known Journal, and the expedition with which it 
has been issued is very creditable, seeing that it deals 
comprehensively with the annual meeting held in March 
last, covers over доо pages and is illustrated by 57 
plates. Similar American transactions usually appear 
a year or more after the meeting upon which they are 
based ! By the way, we understand from Dr. 
Rosenhain, F.R.S., recently returned from а three 
months’ lecture tour in the U.S.A., that there is 
nothing in America—or in the world for the matter of 
that—to compare with the Journal of the Institute of 
Metals, which is regarded. very highly by American 
metallurgists and engineers. The new| volume well 
maintains the excellent standard of the past. It 
includes more papers than have ever before appeared 
in one of the Institute's volumes. There are twenty 
papers in all, covering every phase of metallurgical 
work, and nearly every alloy. Any alloy that escapes 
mention jn the papers is to be found—with the assist- 
ance of a magnificent index—in the wonderfully com- 
plete abstracts section of the Journal. The latter 
section is a veritable treasure trove to all workers in, 
and users of, metals—as, in fact, is the whole book. 


BRITISH STANDARD SPECIFICATIONS.—Following the 
issue of B.S. Specification Nos. 109-1923 and 110-1923 
for Air-Break Switches and Air-Break Circuit Breakers, 
the British Engineers Standards Association has pre- 
pared thirteen additional Specifications relating to 
switch and control gear, as follows :— 

No. 124-1923.—Totally Enclosed Air-Break Switches. 

No. 130-1923.— Totally Enclosed Air-Break Circuit 

Breakers. 

No. 126-1923.—Flame-proof Air-Break Switches. 

. 127-1923.—F lame-proof Air-Break Circuit 
Breakers. 

No. 117-1923.—Drum Starters for Electric Motors. 

No. 140-1923.—Liquid Starters for Electric Motors. 

No. 141-1923.—Switch Starters for Electric Motors. 

No. 147-1923.—Multiple Switch Starters for Electric 


Motors. 

No. 155-1923.—Contactor Switch for Electric 
Motors. : 

No. 167-1923.—Auto-Transformer Starters for 
Electric Motors. 

No. 118-1923.—Drum Controllers. for Electric 
Motors. 

No. 123-1923.— Face Plate Controllers for Electric 
Motors. 

No. 129-1923.—Contactor Controllers for Electric 
Motors. 


The Specifications for switch and circuit breakers are 
for voltages not exceeding 660, and follow the same 
general lines as Nos. 109-1923 and 110-1923, but there 
аге a number of additional clauses special to enclosed 
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switchgear, for example, containing case, interlock- 
ing, clearances, etc. In the case of switch specifica- 
tions a test of breaking capacity has been included, 
and in the flame-proof switch and circuit breaker 
specifications, a test of flame-proofness. 

In accordance with the usual procedure all these 
specifications have been submitted to the interested 
traders’ and users’ associations, technical societies and 
Government departments for comment and approval. 
Those for motor starters whilst in draft' formed ‘the 
subject of an open discussion at the Institution” of 
Electrical Engineers. As a result many valuable 
suggestions, the adoption of which made for the 
improvement of the specifications, were received. 
Other comments were recorded for future revision, as it 
is intended that a revision of all of them shall take 
place after a year or two's use. 

In the preparation of the six starter specifications 
full use was made of the experience gained in’ con- 
nection with the pioneer specification for face plate 
starters (No. 82-1919). This latter will now be revised 
and brought up-to-date in conformity with the new 
issues, 

Every endeavour has been made. to secure’ the 
uniformity of the starter and controller specifications 
as far as possible. Each specification is sectionalised as 
follows :—General Definitions; Definitions of Enclo- 
sures; Rating, Sizes and Marking ; Design and Con- 
struction ; Tests. 

Copies of the specifications are obtainable 
ELECTRICITY office, price rs. 2d. each post frec. 
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Direct CURRENT MACHINERY. By Н. Pender, 314 
pp., 146 figs. (Chapman and Hall, 155. net.) —We 
have long felt that the methods and problems of design 
are given far too much prominence in the average text- 
book on electrical machinery, particularly when it is 
remembered that not one student in a hundred is ever 
faced with the necessity or, indeed, the opportunitv of 
designing such machines. We, therefore, extend a 
particularly hearty welcome to this book, which gives a 
thorough treatment of the theory and performance of 
D.C. machines, including, of course, the basic prin- 
ciples upon which the design depends, but with an 
entire absence of matter relating only to design. This 
volume is exactly what is needed by the average 
student who may reasonably expect to be called upon 
to operateand test D.C. machinery, and to.pass opinion 
upon the suitability of various types and individual 
machines for a particular service. The greater part of 
the volume is, therefore, devoted to the performance, 
application and testing of various types of D.C. generà- 
tors and motors. Throughout, the treatment given is 
quantitative and accurate, and thebook contains a great 
deal of new and practical information not to be found 
elsewhere. After three excellent introductory chapters, 
we come to what may fairly be regarded as the most 
important sections of the book, viz., the chapters on 
commutation, armature reaction, voltage regulation of 
generators, operating characteristics of motors, and 
the testing of D.C. dynamos. The chapter on miscel- 
laneous D.C. machines contains a deal of useful infor. 
mation which it is generally hard to come by. | An 
excellent feature of the book is the inclusion of a 
number of problems at the end of each chapter. 
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We have Percival Marshall 


received from Messrs. 


and Co., two more of their*justly popular series of 
gd. books. The first is entitled “Gear Wheels Simply 
Explained," and is published with the intention of 


explaining to the apprentice oz amateur the principles 
which underlie the subject more than how to design 
gears. The book deals with its subject very 
thoroughly, and starting at the beginning explains the 
formation and proportions of the teeth of gear wheels. 
After dealing with the involute tooth it goes on to 
describe lantern on pin wheels and racks. Worm and 
bevel gears are also described, and the last chapter 
devoted to helical, spiral and epicyclic gearing, which 
is explained most clez uly without any intricate formulae. 
The second book, *Screw Cutting Simply Explained," 
will, we feel sure, soon become a classic among all 
who are passing through the elementary stages of 
turning, and of very practical use to any man who, 
although versed in the generalities, wishes to improve 
his work. A good thread should go straight in the 
ри without the use of a chaser, and without any slack— 
an ideal not reached by the majority of mechanics. 
Written by a man who knows his subject from A to 
Z, it should prove a welcome addition to a very useful 
series, 


BENCOLITES 


We have received several illustrated brochures from 
the Benjamin Electric, Ltd., giving us details of im- 
proved illumination of shops, ‘showrooms, offices and 
public halls. Some of the fittings, especially һе 
Marbella, give a powerful but gentle light with the 
entire absence of objectionable shadows and sharp 
contrasts. The details of their elliptical angle reflectors 
are very interesting. These reflectors are designed and 
made for the illumination of vertical surfaces. The 
claim, that the superiority of this reflector lies in the 
fact that, in addition to a heavy flux of light directly 
in front of the reflector, the elliptical design provides 
a wide distribution horizontally and builds up the 
illumination, in between, is worthy of serious con- 
sideration. The details of shop-window reflectors are 
very interesting, and should be considered by shop- 
keepers and others who wish to consider their windows 
as a public-drawing medium. Full details 


specialities can be obtained from the company. Their 
address is: Brantwood Works, Tariff Road, Tottenham, 


London, N.17. 


Various Items. 


August Holidays.—The works of the London Electric Firm 
will be closed from Saturday, 4th prox., and reopen on Monday, 
13th prox., but a small staff will be kept in attendance to deal 
with urgent business. 

Tenders Wanted.—The Municipal Council of Johannesburg 
invite tenders for field coils for traction motors. Specification, 
etc., can be seen at the D.O.T. (Room 52), 35, Old Queen 
Street, London, S.W.1. 

Submarine Cable Wanted. The P.M.-G.s Dept. at Sydney, 
N.S.W., invite tenders for submarine telephone and telegraph 
cable. Specification, etc., can be inspected at the D.O.T. 
(Room 52), 35, Old Queen St., London, S.W.1. 

A Healthy Sign.—The works of the Electric Heating Co., 
George Street, Croydon, will be closed on the 31st inst. and 
reopen on Tuesday morning, August 7, partly for stock- taking 
раро but principallv to complete alterations and addition 
to plant, which will enable the company io increase its output 
by so per cent. in order to cope with increasing business. 


Just Published.—No, 136 of the Crystal Palace Engineering 
School Magazine has just been issued. 1t contains an interesting 
paper on "Harbours and Docks," read by Mr. Alfred Pearce, 
M.LC.E. (an old student), as well as a report of the annual 
dinner and various letters from old students in different parts 
of the world, a list of recent appointments, and the usual 
school news of the term, 

A Pipe Smokers Pal.—In our issue of July 2oth we referred 
to the catalogue of "Sunglow °’ pipelighters, etc., now being 
placed on the market by Messrs. Victor Ashby and Son, Ltd., 
ot-Pioneer Works, Towcester. Since then we have been making 
actual use of one of the pipelighters in this office, and can 
therefore speak of it from practical experience. It has proved 
quite an acceptable innovation and saved many editorial 
matches, to say nothing of the untidy litter consequent thereon, 
Most certainly, these lighters should prove an attractive and 
quick-selling line for retail dealers in electrical accessories. 

An Important Law Action.—All dealers in, and users of, in- 
candescent lamps will be interested in the advertisement which 
appears in our pages announcing the result of the action which. 
was brought by the British Thomson-Houston Co., Ltd., of 
Rugby, against Messrs. Charlesworth, Peebles and Co. , of Glas- 
gow, for infringement of certain patents in connection with the 
manufacture of tungsten filament lamps. Space does not permit 
us to quote at length the very clear and reasoned judgment 
which was given in the Scotch courts by Lord Blackburn, 
but the result was in favour of the plaintiff company on all 
points, 

Staff Outings.— he. indoor and outdoor staffs of Francis 
Polden and Co., Ltd., joined together on Sagurday, July 14, 
for an outing to, Eastbourne, where mine hours’ sea and sun- 
shine were thoroughly enjoyed. It is pleasing to learn from 


of therr. 


the remarks of Mr. Polden at lunch that a larger gathering 
was present this year than last, and the continued and steady 
employment gave him much gratification, especially in view otf 
the general depression. Mr. Shaw, a veteran of the company, 
proposed the toast of Mr. Polden, which was heartily received, 
and Mr. Bovey, in replying to the toast of “Тһе Staff,” 
promised the continuance of their spirit of keenness, The rest 
of the day was spent in walks and swimming, motor trips, etc., 
and after a very comfortable return journey the party dispersed 
in complete agreement that the outing had been most enjoyable, 
On the same day the employees of the Hart Accumulator 
Co., Ltd., of Stratford, London, held their 25th annual outing, 
when, in admirable weather, a most enjoyable day was spent 
at Hastings. Following an excellent luncheon at Ferrari's 
Restaurant, brief remarks on the continued prosperity and ex- 
panding business of the company were given by the chairman, 
Mr, F. J. Holmes, director and general manager of the company, 
to which Mr. R. Wheatley, works superintendent, suitably 
responded. The party then dispersed to spend the remaining 
hours according to their own inclinations, the county cricket 
match (with wonderful fast bowling by A. È. Gilligan) claiming 
its fair quota of supporters. Thè return journey commenced 
all too soon for most of the party, and although the number 
in attendance was much smaller than usual, it was by general 
consent regarded. as one-of the best outings the company has 
ever held Thanks were «ue to the indefatigable work of the 
Organising Committee, Messrs. W. Macdonald (hom, sec.), C. 
Cartwright (hon. treas.), W, Bishop, A. Blythe, A. Crafer, 
|W. Hayward, F. Keeble and J. Gibbons. 
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ТНЕ BROADCASTING CONTROVERSY. 


(SPECIALLY CONTRIBUTED.) 


In the present state of the broadcasting controversy 
an important point appears to have been overlooked 
by all those who have expressed their opinioas on the 
mztter. Amongst the charges which the Broadcasting 
Co. make is one in the form of a tax on the valve 
or valves used in the majority of sets as now con- 
structed, and which are wel! known to contain an 
important improvement on the original Fleming valve, 
contrived by De Forest in rgo6, «nd the period of 
monopoly granted to the inventor or legal holder of 
the patent expired in 1921. 

Now the essence of the patent law is that a 
nonopoly of manufacture has been granted and 
guaranteed for a definite репоа by the State as a 
reward to the inventor, which afterwards has to be- 
come public property, and free to anyone to make, 
use and trade with; and to ensure this | being carried 
out the Patent Office demand a full and clear "explana- 
tion of the invention to be made, and published as a 
necessary condition to the granting of any patent. 

In special cases, where from various causes the in- 
ventor has been unable to obtain a reasonable reward, 
an extension of the ordinary term of protection of 
fourteen years is granted, and regulations as to the 
method of procedure in such are previded for in the 
existing laws. 

By making a specific charge for tbe use of valves, 
the patent fee which has expired, the Broadcasting Co. 
are practically extending the protective term of this 
patent, and depriving the public of their right to use 
same. The interested parties are debarred from ob- 
taining an extension of the term, since they cannot 
possibly pretend that this patent has been an unremuner- 
ative one during the past fourteen years, but it appears 
that with the assistance of powerful trading officials 
of the Government they are still able to extract what 
is really a roy valty on these valves. 

Now this point is of the utmost importance to the 
public, since it shows how a wealthy trading body can 


Digitized by 
NTERNET ARCHIVE 


drive the proverbial “coach and four" through any 
Act of Parliament, provided they can obtaia the as- 
sistance of a powerful and unrepresentative Govern- 
ment Department, and this innovation in our methods 
ef Government should be sternly suppressed at once. 
Whatever form the remuneration of the Broadcasting 
Co may take, it should keep clear of ever attempting 
to nullify any existing Act of Parliament. 

A large part of the trouble.now under consideration 
arises from the Government having embarked in and 
carried on tradiag enterprises, which in most in- 
stances have shown a tendency to override existing 
laws, and claim exemption from same, which would 
not be tolerated if made by any private firm. If the 
telegraphs had remained as originaily formed, quite 
independent of the Government, the latter would never 
have allowed them later on to claim the exclusive 
right of sending currents through all wires, and yet 
again to stretch this prerogative to the extent of 
monopolising all methods of electrical communication. 
These defects have, perhaps, been made worse by the 
Postmaster-General, acting on his undefined authority 
over all methods of electrical commurication (whether 
known or yet to be discovered), having negotiated 
private bargain with a trading company, to carry out 
what he cannot do himself, and this appears to be very 
unfair to the public who have to pay for it all, since 
there is no control exercised by the latter over the 
expenditure involved or the quality of the programmes 
submitted. 

As could safely have been predicted, this arrange- 
ment has been strongly criticised, but could any equit- 
able settlement be expected from the department that 
keeps up high charges on letters, parcels, telegrams, 
and telephones, to give the Press cheap telegrams? 

The method of charging is put in the form of an 
Excise licence, but differs materially from same, in 
that favouritism, disguised under the term, “the Post- 
master-General’s discretion,” comes into play, especially 
in the issuing of ex xperimental ones. 

Complaints are made that applicants of limited 
technical knowledge and experience have succeeded in 
obtaining these immediately, while others fully qualified 
in every respect either are rejected cr have to wait three 
or four months before getting one. A further condi- 
tion is imposed, viz., that all experimenters should dis- 
close particulars of their intended researches before- 


Папа, and an excuse for demanding this is made on the 


ground of possible interference to other recipients, but 
this explanation appears rather weak, and, unfor- 
tunately, it can be interpreted into carrying a very 
disagreeable imputation, that since it is quite possible 
amateur research might result in finding out facts which 
would depreciate or perhaps render worthless some 
patents now held by the Broadcasting Co., this condi- 
tion was devised to enable them either to forestall and 
utilise the ideas of other people or to prevent them from 
carrying them out. 

Considering how much all trades and manufactures 
have owed in the past to the work of disinterested 
amateurs, this is the last thing any Government Depart- 
ment should appear to countenance. To take an 
example, that sheet anchor of modern photography, the 
dry plate process was the outcome of years of patient 
research carried out solely by amateurs wanting to 
abolish the inconveniences attached to wet plates, and 
again the perfection of the modern microscope has 
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largely been obtained through the labours of people 
who studied it as a hobby ; and to furnish an example 
quite familiar to all our legislators, the works of ‘ Big 
Ben," their official timekeeper, were made by Messrs. 
Dent, clockmakers, to the designs of a lawyer, Mr. 
Denision (the late Lord Grimthorpe). In fairness to all 
parties it must be borne in mind that three sets of ideas 
and aims are here being forced into the same boat to 
voyage together the best way they can :-— 

(1) The legislature, whose aim is the general public 
benefit and perfect justice to all parties as far as 
possible. 

(2) The Postmaster-General, who is responsible for 
the smooth working, efficiency and economy of his 
department. 

(3) The Broadcasting Co., who have to make a com- 
mercial profit in return for the work they are doing and 
the capital they have expended. 

Is it possible to find a practical working solution on 
the following lines? 

A ss. yearly licence to be granted to all applicants 
without any restrictions as to the apparatus they may 
use, the revenue from this to go to the Broadcasting 
Co. 

Anyone wishing to send a message should be allowed 
to do so on communicating to his nearest station his 
licence number and that of the person he wishes to 
signal to, the station then, if necessary, allotting him a 
definite time for doing so and posting per return a 
charge for sending (this amount would in time be 
modified, as experience would show), and these sums 
would go to the Postmaster-General, who would thus 
receive a revenue capable of great expansion without 
any capital account or responsibility, and, above ail, 
voluntarily paid. 

The public again, by the taking out of more or less 
licences, would exercise an indirect control over the 
quality of the concerts, etc., which the Broadcasting 
Co. give. 

All parties should look ahead, as a cheap and simple 
means of universal communication is now within the 
reach of everyone, and, if properly handled, nearly 
every house, especially in country districts, will put up 
its own plant, an expenditure the Postmaster-General 
could not possibly undertake; and the Broadcasting 
Co. would find it à far better policy to induce every 
member of the public to take an active interest in 
broadcasting than by exploiting their present position 
and causing a feeling of resentment by imposing a set 
of senseless and short-sighted regulations. 


SOME NOTES ON PHASE ADVANCERS. 


Concluded from page 388.) 

If, therefore, such a machine be connected to the 
slip-rings of an induction motor and rotated at a speed 
above synchronism, an E.M.F. suitable for phase ad- 
vancing will be injected into the rotor circuit. The 
advancer may be driven by a small auxiliary motor, or 
by a belt off the shaft of the main motor. There is no 
difficulty in obtaining the necessary speed, as it must 
be remembered that synchronous speed corresponds to 
the-frequency of the rotor currents, which is only a few 
per cent. of the supply frequency : the actual speed will, 
of course, be dependent on the magnitude of the 
E.M.F. required. The power taken to drive the 
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advancer is small, not much more than is sufficient to 
overcome friction, since the E.M.F. generated is in 
quadrature with the current. 

In dealing with the theory we have omitted the men- 
tion of any stator, since it is not essential. In practice, 
however, the reluctance of the magnetic path in an 
ordinary D.C. armature without stator would be too 
high, and then a field frame is usually supplied, if only 
to afford a return path for the flux. In many cases, 
however, this is equipped with compensating windings, 
since, with the large rotor currents to be dealt with, 
commutation becomes a difficulty. Where, however, 
these are not necessary, the armature conductors are 
often buried in closed tunnels in the core with suffi- 
cient iron outside them to carry the flux; no stator is 
then necessary—it may be considered as revolving 
integrally with the armature. 

The Kapp type of advancer works on a different 
principle. It depends upon the fact that a coil placed in 
a D.C. field and free to rotate will, if supplied with an 
alternating current of low enough frequency, act as a 
dynamic condenser. 


—— 
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This will be made clear from Fig. 3. In this 
there is shown a sine wave representing the current 
passing through the coil: with a constant field this 
curve to another scale will represent, provided the 
vibrations have a small amplitude, the force acting on 
the coil, and to yet another scale the acceleration of the 
coil. It follows, therefore, that the angular velocity of 
the coil is given by another sine wave, in quadrature 
with the first. This is shown by the dotted curve in 
Fig. 3. And, since the generated E.M.F. js propor- 
tional to the rate at which the conductors cut the field, 
the E.M.F. curve will also be in quadrature. What 
has to be determined, however, is as to whether the 
quadrature is leading or lagging with reference to the 
current wave. This is made clear from the following 
considerations. 

While the coil is accelerating (i.e., from a to b on the 


‘current curve) the apparatus is acting as a motor and 
, converting electrical into mechanical energy; thus the 


generated E.M.F. must oppose the current. On the 


; other hand, when the coil is decelerating, it is acting 
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as a generator and converting electrical to mechanical 
energy: the generated E.M.F. is then acting with the 
current. From this it follows that from a to b the 
E.M.F. curve must be on the opposite side of the axis 
to the current curve, and from b to c on the same side. 
If a sine wave is drawn to fulfil these conditions, it will 
be seen tc lead the current wave by 90 deg. We thus 
have, in such a piece of apparatus, the essential features 
of a phase advancer. 

On the Kapp vibrator, the coil is replaced by a small 
D.C. armature, and all the considerations which were 
given above for vibrations of small amplitude, in the 
case of one coil, now hold good for large vibrations of 
possibly several complete revclutions. 

For a three-phase rotor there would be three 
armatures arranged in a common field frame, either 
vertically or horizontally: their length is made great 
compared with their diameter to keep the moment of 
inertia low, and when mounted on ball bearings they 
vibrate easily at rotor frequency. The armatures are 
usually connected to the three phases of the rotor in 
delta, thus reducing the current to be dealt with by each 
armature. Commutation, however, is inherently good, 
since, on reference to the curve, it will be seen that 
maximum current occurs at zerc speed, and zero current 
at maximum speed. 

In this respect the Kapp vibrator has a great advan- 
tage over the rotary advancer; it also requires no 
auxiliary motor. On the other hand, it possesses three 
armatures and commutators instead of one, and also 
requires a D.C. supply for the field. 


TELEGRAPHY.—GRADE I. (1923). 


Being Solutioms to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 398.) 


‚О. 7.—Describe, with a sketch, a terminal pole carry- 
ing eight telegraph wires. How are the lines and 
apparatus protected from lightning and power circuit 
currents? 


A. 7.—A terminal pole is the last pole on a route 
whether the wires be led from it direct to an office or 
to a section of underground pipes. Whenever possible, 
extra stout, round creosoted poles are used, but where 
objections exist to their use, square American pitch-pine 
poles are employed. 

Fig. 1 shows the part side elevation and plan of a 
square terminal pole carrying eight telegraph wires. 
The pole has a length of 32 ft. and tapers from 12 inches 
square at the base to 81 inches square at the top, which 
15 surmounted by a wooden finial. The. arms are 
secured to the pole by galvanised iron bolts with nuts 
and washers, and are 48 inches in length and 3 inches 
by 3 inches in section. The holes tor the insulator 
spindles are spaced as shown in the plan. The top 
arm is fixed at right-angles to the pole about 9 inches 
from the top and the lower arm at a distance of 
12 inches from the upper. Both arms are fixed on the 
opposite side of the pole to the line wires, so that the 


* The standard text books for this Grade are: “The Tele, ists" ide," 
s ‹ 2 Telegraphists’ Guide,” by 
Bell & Wilson (20th thousand, 3s. 6d. net), and “ Questions and Solutions in Telegraphy 
and Telephony, Grade I.” by Few (sth edition, revised, ss. 6d. nel). 


pull of the latter js against the pole and not taken by 
the bolts. 

Owing to the large stresses to be borne, special 
terminal insulators with J-spindles are used for 
terminating the wires. A terminal insulator has two 
grooves it is larger and stronger than the ordinary 
form of insulator, and its outer shed overlaps the inner 
shed. The advantage of using the J-spindle is that the 
stress due to the line wire is applied directly in the 
plane of the arm-bolt and there is no tendency towards 
canting. 
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A line wire is terminated by passing it around the 
insulator groove and binding the free end tightly to the 
main wire by means of a binding wire of the same 
material. A lead-covered leading-in wire, which is bound 
round the end of the line wire and soldered thereto, 
passes through a leading-in cup to a covered wooden 
trough fixed to the pole and thence to the building to 
be served. 

At the junction of an overhead line to an under- 
ground  paper-core cable special precautions are 
necessary to prevent the access of moisture to the cable, 
in order to maintain its high insulation. To ensure this 
the underground cable is led up the terminal pole to а 
distribution plug: from which separate lead-covered twin 
core cables are carried to the appropriate arms on the 
pole. Each leading-off wire passes into a chamber 
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in a special form of terminal and leading-in insulator 
where the joint is made with the overhead wire, the 
latter being bound to the insulator in the manner 
already described. 

A longitudinal stay, attached to the pole by means 
of a wrought-iron band, is fitted in order to counteract 
the canting effect of the stresses on the pole due to the 
line wires. 

In order to safeguard aerial lines and apparatus, | 
fuses, heat coils and lightning protectors are used. 
The fuses are usually fitted in weather-proof cases out-' 
side the building and are provided to prevent apparatus 
and lines from being damaged in the event of the over-; 
head line coming into contact with a power circuit. 
When the current in the line exceeds a certain limit the: 
fuse ''blows," thereby disconnecting the telegraph 
circuit and preventing continued contact of the power 
circuit with the apparatus. Ло reduce the possibility 
of contacts between telegraph wires and power wires 0! 
a minimum, “© guard”? wires are provided above the, 
power circuits. The guard wires serve to prevent a’ 
broken telegraph line from falling directly on to the 
power wire. These guard wires must be efficiently 
earthed. 

Owing to the small gauge of wire needed it is 
impracticable to provide a fuse which will be “ blown "' 
by a current much less than one ampere. A current 
much smaller than this flowing through telegraph 
apparatus would produce very serious damage. Heat 
coils are provided to prevent this and are designed 
to disconnect the apparatus when the line current 
exceeds a certain value. 

Carbon lightning protectors are employed to eliminate; 
dangers which arise from the powerful oscillatory: 
currents induced in overhead lines by lightning dis- 
charges; to such currents the air gap formed by the 
carbon plates of the protector act as a comparatively 
low resistance shunt to the apparatus coils, which, by 
virtue of their inductance, offer a high impedance.  . 

Heat coils and protectors are fitted at the test апа! 
cross connection frame in large offices, and in fire-proof| 
cases in small offices where there is no cross connection, 
frame. 

At the junction of main open and underground lines, 
pole test boxes are usually fitted to the terminal pole 
in order, not only to afford testing facilities, but to 
carry the fuses and lightning protectors necessary to 
safeguard the covered wires. 

(To be continued.) 


ELECTRICAL ENGINEERING—FINAL GRADE. 


. SOLUTIONR TO 1923 EXAMINATION QUESTIONS OF THE 
Ciry AND GUILDS INSTITUTE. 


By EDWARD HUGHES, B.Sc. (Eng.) A.M I.E.E. 


(Continued from page 399). 

Q. 2.—The middle wire of a 3-wire continuous current 
system is earthed through a resistance of ro ohms in 
series with an ammeter. On the positive side there is a 
fault to earth of 20 ohms, and on the negative side 
of 18 ohms. . If the balancer maintains 200 volts between 

'the mid-wire and each of the outers, calculate the 
‘potentials of the positive, negative and middle wires 
-at the balancer terminals and the ammeter reading. | 


A. 2.—The resistances of the positive and negative 
outers to earth can be represented as in Fig. 3. 
Since the resistance to earth on the negative side is 


Fic. 3. 


less than that on the positive side, the current in the 
former must be greater than that in the latter, so that 
current must flow from the middle wire to earth as 
indicated by т». E 
If 7, be the current flowing from the positive outer 
to earth, then current flowing from earth to the negative 
outer is (7, 4-2,). 
Hence potential of positive outer above earth 
== ЖКУ, 
potential of middle wire above earth 
=? X IO 
and potential of negative wire below earth 
= (tı +12) x18 
7. P.D. between positive outer and middle wire 
—(14 x 20) – (15 x IO) 
501 that 207 —I009 S200, aee e e (1) 
Similarly P.D. between middle wire and negative 
outer 
=(t3 X10) + (04 4-75) X18 
101, +18 (1, +75) =200 
`. 1874 +2813 —200 
. 200 -2819 
we: 

Substituting for 7, in equation (I), we have 
200—281, 
18 

'. 2000 — 2801, —901, —1800 
7.15 =0.54 amp. 
—reading on ammeter, 
_ 200 —0.54 X 28 
p 18 
so that 11 +i —10.81 amps. 
Hence potential óf positive outer 
— 10.27 х 20 —205.4 volts above earth, 
potential of negative outer 
—IO.8r x 18 —194.6 volts below earth, 
and potential of middle wire 
=0.54 X I0 —5.4 volts above earth. 
These figures check with the voltage of 200 between 
the middle wire and each of the outers. 
` (To be continued.) 


so that 


d 


o X —I07, —200 


and 74 =10.27 amps. 


Finance.—The directors of the Rushden E.S. Co., Ltd., have 
declared an interim dividend of 3j per cent. per annum, and 
the shareholders of the Northampton E.S. and P. Co., Ltd., 
are to receive an interim dividend of 4 per cent. per annum, 
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Important Announcement 


REDUCED 
PRICES 


Owing to greatly increased demand and to 
improved methods of production—resulting 
in ‘decreased manufacturing costs —the 
prices of 


Misi ems 


" and “D.E.R.” types) 


are REDUCED as and from August Ist, 
1923, as follows :— 
Old REDUCED PRICE 


Price 


“к” TYPE - 176 15/[- each 
"DER" TYPE 0. 2'7 [6 


LARGE STOCKS. 
IMMEDIATE DELIVERY. 


(Wholesale only.) 
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London, W.C.2. 
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Blomfield Street, London, E.C.2. 
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Patent applied for and design registered, 


NOTICE THE REAMER ON JAWS Duy / 
/ MOTORS, A.C. & D.C 


DYNAMOS. 
MOTOR GENERATORS. 


Back view of our C. 200R. Me 
World-known and біп. size only, (9359) 
famous “HEART somethingnew Wie 
BRAND” Cuttin in Pliers, that 
: 18 is a reamer 
or Bell Pliers in for removing 
all sizes, 4 in.  burrs inside 
tc 7 in. rising о En 
; ubing 
by: dono and without 
8in., 9in. and the use of 


10 in. sizes. extra tools 
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WYNN. TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey's “Flexible Twilled" Emery Cloth. 


05 


S ад s SAND PITS, BIRMINGHAM 
For Forte аео Ma Lon PERFECT FLEXIBILITY zrerequired. "HIGBRO; PHAM. 7 (CENTRAL 1648 BCH. EX) 
FLINT & GARNET PAPER IN ROLLS. 265, STRAND, LONDON, W.C.2. 
so yards long by 18 in., o in., 24 in., 30 in., 36 in., 4o in., 42 in, & 43 in, wide. (CITY 5956.) 
F (CITY 3713.) 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 84, ALBION STREET, LEEDS 


ALL BRITISH MADE. (22762.) 
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TO OUR READERS. 

ELEZOTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. 1t hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
cuts must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Kate quoted on application. Subscription : 13s.a year, бе. 6d. half year, 3s, 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

Questions to which an answer is required must be aocompanied by a 1jd. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. ‘Telephone No. 2460 Gerrard. 


Current Topics. 


In view of the widely varying characteristics of 
vuleanised indiarubber as used for the purpose of 
insulating electrical conductors of the 
gauges commonly employed for 
wiring houses and buildings, it would 
be interesting to obtain some data, 
based on actual tests or practical experiences of the 
condition of some of the older installations wired with 
this class of conductor after having been in service for 
a number of years. Apart from obsolescence of 
fittings, switches, etc., and external deterioration due 
to handling of exposed portions of the installation, one 
would naturally assume that a wiring system of good 
quality and workn anship should last indefinitely since 
there is no actual wear and tear of either conductors or 
insulation. Unfortunately, however, indiarubber is a 
very unstable mixture of organic and inorganic 
materials which not only varies with age according to 
its composition, but also under the influence of light, 
heat, moisture and other external influences. 


The Life of 
V.I.R. 


So far as the vulcanised compound itself is concerned 
I have inspected samples of V.LR. years after manu- 
facture which were still apparently in good elastic and 
presumably electrical condition. Other samples 
originally of higher megohmic grade, after the same 
period, have proved to be perished or oxidised and 
hardened right down to the copper, cracking with the 
least flexure, and it is fair to assume that such speci- 
mens, if subjected to a megger test, would not return 
any insulation value worth considering. What happens 
to samples of the original conductors is equally likely 
to happen to the complete wiring system which has 
been wired from the same coil or coils, and it is highly 
probable that many of the older V.I.R. installations 
would not bear inspection either on physical or electrical 
grounds. Should the system of compulsory periodical 
testing of installations referred to in these notes ever 
come into vogue it is probable that this question of the 
useful life of V.LR. would assume considerable 
importance. 


There is little doubt that the gradual decadence of 
conductor insulation is also controlled to a considerable 
extent by the mode of installation, whether in casing 
and capping, conduit or lead-covered; in fact. a con- 
siderable field for investigation is opened up by this 
possible and, in fact, probable deterioration of existing 
wiring installations. It would appear that a megeger 
test, per se, is not sufficient to determine whether an 
old installation is still in good order, inasmuch as it 
may be materially affected by surface leakage at the 
various outlets and fittings and the net reading may 
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not truly represent the condition of the actual con- 
ductor coating. The latter, if dry and undisturbed, 
may well show a high reading, although actually 
perished and a source of danger under certain con- 
ditions. Wherever there is any suspicion of the wiring 
itself having deteriorated the responsible contractor 
called in to advise should make a point of opening up 
the casing or conduit runs at one or two widely 
separated points and satisfying himself that the V.I.R. 
still retains a measure of its original elasticity. 

In view of the excellent organisation in other respects 
of most of our larger and better known hotels, it is 
surprising 'that more attention is not 
paid to the telephone systems with 
which they are equipped. The 
practice nowadays in the largest 
hotels is to instal a private branch exchange with an 
instrument in every room and afford junction and trunk 
facilities to all parts through the medium of a local 
operator or operators. The system is convenient and 
invaluable if only it were logically worked and com- 
petent operators appointed to this important duty. In 
an hotel telephone service it is fair to assume that only 
outgoing calls will be put through, in the majority of 
cases, from the various bedrooms; an hotel visitor does 
not spend a great deal of time in his or her room, and 
the primary function of the telephone therein is either 
for communicating with the hotel staff or for convenient 
privacy in making local or trunk calls. "There is little 
difficulty so far as this part of the service is concerned. 


Hotel 
Telephones. 


The weakness in regard to most hotel telephone 
systems has to do with calls incoming to guests. Unless 
a visitor is expecting a call and makes a point of being 
in his or he room or near the silence cabinets in the 
vestibule, he has to be paged, and this paging is done in 
a very perfunctory manner by boys who seldom use their 
reasoning powers to determine where a visitor is most 
likely to be at any given time. Coupled with this we 
often find the operating duties at the hotel switchboard 
relegated to one of the bookkeepers or young lady 
attendants who has multifarious other duties to attend 
to, andis consequently unable to concentrate on the very 
personal service required in efficient hotel telephoning. 
I had an experience, one of many, only the other day 
which will serve to illustrate my point. ` 


I found a message awaiting те at my office request- 
ing me to ring up a business acquaintance on an 
important matter immediately, as he was sailing next 
day for America. He had left the name of his hotel 
and the number of his room, together with an intima- 
tion that he would be within call during a certain 
period. I promptly rang up the hotel, a leading rail- 
way establishment, and asked for my man, giving also 
his room number. After an interval of over a minute, 
the operator at the hotel again asked me with whom I 
wished to speak ; evidence that she had been interrupted 
meanwhile to attend to some other duty. I repeated 
my correspondent's name and number, heard her trv to 
ring’ his bedroom telephone, and then'ask the maid on 
that landing to go along to the room and ask him to 
answer his 'phone. 


On the face of it this was an absurd thing to do. If 
the man had been in his room he would obviously have 
answered his telephone. The inference was, therefore, 
that he was not in his room, and, as the time of the 
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call coincided with the hour at which the table d'hóte 
dinner was staged, it was fair to assume that he would 
be in the dining room. The operator may have paged 
him; on the other hand, I heard no sign of this being 
done, although her speaking key was apparently left 
closed as I could overhear other sounds in the hotel. 
In any event, after a five minutes’ attempt I failed to 
secure my man, and as he had no time to write me 
until he gets to the other side, I am still wondering 
what he wanted to see me about. The moral of this 
is that hotel managements might with advantage seek 
to improve their telephone systems, which at present 
leave much to be desired. It is the element of 
intelligent persona] and uninterrupted service which is 
apparently lacking. 


If the suggestions put forward for the relief of 
unemployment during the coming winter by е 
Industrial Group of the House of 


Unemployment Commons are adopted there should 
and Railway be substantial progress made in the 
Electrification. several projected schemes of electri- 


fication which have not yet emerged 
from the discussion stage. Among the schemes which 
It is "urged should be proceeded with at the earliest 
possible date are the extension of the electrification of 
the L. and S.W. Railway, including electrification of 
the main line to Brighton; suburban electrification of 
the N.E.R. and the main line from York to Newcastle ; 
electrification of the Midland Railway to Tilbury and 


Southend. Other schemes include the Glasgow 
suburban lines, those around Manchester, certain 


mineral routes in South Wales, and extensions of the 
London Tube Railways. In connection with the South 
Eastern section of the Southern Railway, orders have 
already been placed with the English Electric Co. for 
508 motors of 300 h.p. and with the Metropolitan- 
Vickers Co. for the equipment of additional rolling- 
stock approximating to 127 trains. If this programme 
is adopted it will involve an expenditure of from 40 to 
50 millions and find employment for many thousands at 
present out of a job. i 


I note with much pleasure that quite a number of 


well known and enterprising electrical firms are 
exhibiting at the Shipping ‘Engineer- 

LI L Li cs 2 
Engineering ing and Machinery Exhibition which 
at Olympia. will be held at Olympia from 
August 31 to September 22. For 


instance, Messrs. Siemens Bros. :nd Co., Ltd., have 
taken a large space and so also have the Consolidated 
Pneumatic ool Co., who hold such a high reputation 
for electric drills and electric tools generally. Others 
include Automatic and Electric Furnaces Ltd., British 
Electric Vehicles, Ltd., the Cambridge and Paul Instru- 
ment Co., London Electric Firm, and a host of similar 
undertakings, so the Exhibition as a whole is certain 
to be of wide electrical interest. So much iso indeed 
that on September 2r an official visit is to be made to 
it by the Institution of Electrical Engineers, and the 
fact that such a visit will be made should be a direct 


теа to every electrical engineer to see the 
xhibition during the time it is open. 


Needless to say, the proprietors of this paper have 
taken a stand, and I can say on their behalf that they 
will extent a hearty welcome to every reader or would-be 
reader who calls at Stand No. 4, Row A. As usual, 


they will be showing a splendid assortment of books 
dealing with all the varied branches of engineering 
and electricity which are within the scope of the exhibits 
generally, and they hope they will have plenty of 
visitors. I shall refer to this subect again in an early 
issue, 

ELEKTRON. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “ Answers to Corre- 
spondents”’ or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
шше will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
аташ of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a '* nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six сота ота who win the first or second prize the most times during the next twelve 
months. 

The words “ Questions and Answers”’ or “Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION NO. 165. 

I hear that in America they have an instrument 
known as a foot-candle meter. What is this for, and 
how: does it work ?—‘‘ WIREMAN.” 

QUESTION. No. 166. 


Can any reader give me details of a good electrical 
fire alarm system? I wish ‘to instal it in a small work- 
shop where the temperature is always varying owing 
to the intermittent use of a muffle furnace.—* TURNER.” 

(Replies to Questions Nos. 165 and 166 must be 
received not later than August 25, 1923.) 


Answers to Questions. 


Question No. 160. 
When looking through an old book on cable laying 
І came across the expression '' cable should be taken 
from the drum and laid in a figure of eight upon the 
ground before being drawn into the duct." Can any 
reader tell me why this should be, because the book 
does not tell me why ?—'* JoINTER.'' 


ANSWERS ro QursTION No. 160. 


The first prize (10s.) has been awarded to " Astatic" 
for the following reply :— 

The method of laying main cables in the form of 
a figure eight is almost standard practice to-day, and 
it is usually employed where long lengths of cable 
have to be laid under difficult conditions. As a general 
rule main cables are laid under the supervision of the 
contractors, and the supply company's mains super- 
visor merely depends upon the maintcnance guarantee 
of the specification, in addition to the final tests upon 
the cable, for the cable to be laid in a proper manner, 
hence the figure eight method of laying cables is not 
generally known. 

'The object of the method is to enable long lengths 
of cable to be laid without the possibility of a serious 
breakdown of insulation through careless handling. 
Years ago it was the practice of some cable manu- 
facturers to store their cable in water tanks. The 
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cable was ‘‘paid into” the tank, turn upon turn, so 
that when it was all in the tank it resembled a huge 
coii of wire. ‘The ends were left out of the tank and 
the latter was filled with water. These were the con- 
ditions under which the cable was tested, and it was 
considered satisfactory. 

. So far so good, but when it was necessary to remove 
the cable from the tank it was found that it was not 
possible to do so without putting a twist in the cable 
cach time a turn was laid off. This was, in effect, 
equal to twisting a cable after it was made, and it 
had a serious effect upon the insulation. 

Let “Jointer " obtain a coil of ordinary 3/20 wire 
and try it for himself. Lay the coil upon the oar 
and pick up the free outside end of it. He will find 
that the wire will hang in the form of a spiral. It 
can then be understood that many twists would be 
placed in the wire if an attempt were made to lay it 
on the floor in one long iength. Manufacturers were 
not slow to realise that this method of storiag and 
testing cables was very injurious, especially when 
electricity began to be generated at fairly high voltages. 
They now, in a large number of cases, vse the “figure 
cight” method. This is as follows :—We will presume 
that a long length of cable has to be laid. Tne same 
methods used when laying a short length cannot be 
adopted, that is, it cannot be paid off from the drum 
siraight into the duct. This is because it is too heavy, 
and “man handling” is dangerous to irsulatioa. One 
half of the cable is therefore “man handled” into 
the duct and the half is laid off the drum in the form 
of a figure of eight. 

To do this a U-loop is taken back from the drum, 


lable 


Prum 


Rien e 


Fig. x. "One side of the loopsis in the duct, the 
other side leads from the cable drum. The length 
of the loop should be as long as possible, but this 
will depend upon the space available. Assuming the 
lergth of the U to be до feet, the cable from the drum 
side should be crossed over the duct side as shown 


EIG. 2. 


in Fig. 2, about 20 feet from the end of the U. 
The figure eight can then be completed and con- 
tinued until the whole of the cable is paid off the 
crum. Then the end can be drawn in the duct in the 
opposite direction to the first half of th» cable. If 
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“Jointer” will again practice with a coil of 3/20 wire, 
this time fixing it as he would a cable drum, he will 
find that the “cable " can be drawn in the second half 
of the duct without any twists.— ASTATIC." 

The second prize (55.) has been awarded to “Mains” 
for the following reply :— 

The laying of cable upon the ground in the form of 
a figure eight preparatory to laying in a trench is 
known as one form of “flaking.” But. it is neither 
necessary nor desirable to adopt any method of flaking 
prior to drawing cable into a duct, as this operation 
can be carried out quite satisfactorily by drawing the 
cable directly off the drum mounted over the manhole 
in the usual manner. - 

However, flaking is often necessary when laying 
cable in a trench when the ground has to be opened 
up in two or more portions, or when the position ol 
the obstructions, or weight of the cable, renders it 
inadvisable to attempt to handle the whole length of 
the cable in its entirety. In this event it will be 
pecessary to pull the cable first їп one direction into 
the trench, and then remove the remainder of the cable 
from the drum and lay it in a loop on the ground, 
afterwards pulling it into the trench in the opposite 
direction. This is another form of flaking, and it is 
only advisable to adopt this method when there is 
plenty of room, and the whole length of cable can 
be laid out in the form of a letter U. 

In crowded thoroughfares it is often impossible to 
flake except by laying the sable in the form of a 
figure eight, and this can be successfully accomplished 
it the necessary precautions are taken. The leaps 
should gradually increase in size in order that the only 
point at which the cable crosses back on itself is at 
the centre of the figure, and at this point sacks should 
be placed between the layers to prevent damage to 
the sheathing. 

Flaking in any form is not advisable if it can possibly 
be avoided, and it is sometimes better to cut the 
cable and make an extra joint if at all possible.— 
“MAINS.” 


MORAL RESPONSIBILITIES—A PICTURE 
WITH TWO SIDES. 


ONE SIDE. 

That a man cannot do as he will with his own is a 
somewhat hard doctrine, but when once he enters busi- 
ness he ceases to be a free agent, for, no matter how 
clear the legal aspect may be, the moral responsibilities 
he incurs cannot be disregarded. ‘The initial move- 
ment is quite voluntary, for he is not compelled to 
invest his money in any specific direction, but the con- 
sequences of that movement are so widespread that 
factors other than his own convenience must be taken 
into consideration. 

He has, say, £20,000, and, being: interested in 
engineering, he builds a factory in a small country 
town for the purpose of manufacturing a certain pro- 
duct. There being no other engineering factory in 
the immediate vicinity, he must needs import the skilled 
labour necessary for the start up of the business, but 
as time goes on, this labour is utilised for initiating 
the rustic into the mysteries of the factorv. 

The whole aspect of the place is changed. Strangers 
flock into the town, either to work in the factorv or 
to take the place of those who have forsaken the 
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plough for the assembling bench. New streets are 


made and houses built, more shops are opened to cope 
with the increasing demands, and the erstwhile sleepy 
agricultural town is transformed into a busy uttle 
industrial centre. 

The boys of the place have new desires. No longer 
are they content to follow in father's footsteps on the 
farm or to be apprenticed to the local builder, but they 
must needs hanker after factory life. The spirit of 
unrest is upon them—they enter the factory, and their 
destiny is decided. 

These changes have been brought about by the men 

y, and, when he ponders over the 
influence he has exerted, he must feel a sense of 
responsibility. Not from a legal standpoint, mayhap, 
for so long as he pays the union rate of wages and 
observes the rules and regulations imposed upon him 
by the Government he has nothing to fear. 

But suppese that after a while he tires of the busi- 
ness, or the return is not so high as anticipated, is he 
justified in closing that factory? At first blush it 
would seem that the answer is in the affirmative. It is 
his.money, certainly, and if that money had been left 
in the bank it could have been withdrawn almost at 
any time. 

The question is, however, not so easily answered, 
for in the manner of his investment he has incurred 
responsibilities which cannot be ignored. Наа the 
money remained in the bank, the withdrawal would 
have interested few outside banking circles; but, as he 
chose to invest in business, he must shoulder the 
obligations which business entails. 

In like manner, too, the established company incurs 
responsibilities when it decides to extend, for more 
labour is attracted, and, glibly as we talk of "semi- 
skilled " labour and the opportunities offered, it must 
be remembered that these men are spoilt unless employ- 
ment is continuous. The wholesale discharging of 
hands, therefore, has a demoralising effect, and the 
employer cannot escape liability unless he can prove 
that every effort has been made to keep the men fully 
employed. 

No man can be allowed to effect drastic changes in 
the lives of people and still escape liability. Business 
is not a pastime, to be taken up and set down at will. 
It is a serious proposition, and the probable outcome 
should be well considered before the venture is decided 
upon. 

Тоо many businesses do not pay because no real 
effort is made to make them pay. Too many are being 
run to-day on pre-war or war-time methods, and they 
are not likely to pay. Too many companies are think- 
ing wholly and solely of wage cuts, without doing any- 
thing to stimulate business cn their own account. Too 
many are waiting for customers, instead of getting 
after them. 

The engineering industry has contributed too many 
to the ranks cf the unemployed, simply because it has 
shaped men and women and made them unfit for other 
work. The mind must guide the hand, and lack of 
inclination is definite evidence of unfitness. The man 
with the money bewails the lack of dividends, and 
labour cries out for the work to which it has become 
accustomed. 

Surely this state of affairs would never exist if each 
recognised his moral obligations, and made an effort 


with the money, 


| to discharge them. If each would say “Z am 


responsible,” and work as though he were the only one 
liable, something would be achieved. Honest endea- 
vour, even if unsuccessful, is better ‘than grousing, 
and, if the employer will realise that he is a power, 
for good or for ill, he will prove his greatness by 
facing, instead of shirking, his moral responsibilities. 
УУ. 8560 


Ап cr'icle on ‘The Other Side " will ap} ear in 


next week's issue. 


RADIANT WARMTH. 


We have received a booklet from Messrs. Grierson, 
Ltd., 43, Bloomsbury Square, London, W.C.r, which 
describes a new method of warming by means of low 
temperature panels. 

The radioelectric panels described and illustrated 
are certainly very novel and, we feel sure, will be 
appreciated in the home during the winter months. 
The general public and many technical engineers have 
up to the present time been under the impression that 
for all practical purposes the property of radiating heat 


is confined to bodies operating at a high temperature. 
Research work carried out over a long period has 
proved this view 'to be entirely wrong, since remarkable 
effects can be obtained from these panels of relatively 
large area operating at temperatures as low as go. to 


‚тоо degrees Fahr. 


Some of the advantages claimed for these panels 
are :— 

) Absence of fire risks. 

) Reduction of bills for electrical energy. 

) A cool bracing atmosphere. 

No maintenance costs owing to the absence of 
oxidisation at the low operating temperature: 
of the elements. 

It would appear from our experience of electric 
heaters of the past that the last clause is one that will 
be appreciated by the general public. 
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SINGLE-PHASE COMMUTATOR MOTORS. 


THEIR [PROGRESS AND Reasons WHv THEY DEMAND 
THE ATTENTION OF POWER ENGINEERS.” 
(Continued from page Bra) 

Some purchasers, it is to be feared, still consider 
nothing but first cost in purchasing small electric 
motors, and it is, of course, still possible to get the 
squirrel-cage type of split-phase motor, now obsolete, 
a little cheaper than the more modern compensated 
type, though the difference is not very great, and to 
ignore the extremely low power factor of the machine. 
Such a policy is liable to be very heavily penalised in 
the future, owing tothe supply authority adopting the 
k.v.a. basis of charging, when the user of the squirrel- 
cage motor will find his current bill increased, say, 20 
per cent., above that of the user of the same horse- 
power in the form of a modern unity power-factor type 
of motor. 

Fortunately, as the modern type of motor is about 
the same price as the slip-ring type of motor, there is 
no incentive to instal the latter. 

We do not, cf course, wish to maintain that single- 
phase distribution is to be preferred for large powers or 
where a dense distribution of motor load is to be found. 
On the contrary we regard it as the correct system for 
small towns or self-contained districts where no great 
density of motor applications is to be expected or where 
the chief load does not consist of motors. Such a 
single-phase system should preferably receive a bulk 
supply from a large polyphase system, the district 
supplied with single phase being sub-divided so that the 
total power supplied is fairly well balanced among the 
three phases, bulk three-phase supply being given to à 
local sub-station where it is sub-divided at a loca! 
switchboard. 

As the power to be distributed becomes greater, the 
advantages of the single-phase enumerated above 
become less important, for instance :— 

(1) The cost of wiring and auxiliary apparatus 
becomes less in proportion to that of the motor. 

(z) The saving in the first cost due to using a large 
three-phase motor justifies a slightly greater expendi- 
ture on distribution. This saving is largely nullified, 
however, if a unity power-factor type of three-phase 
motor is installed. It is doubtful if a single-phase 
unity power-factor system is not quite as cheap as a 
polyphase system at reduced power factor even for 
large powers. 

(3) Heavy power supply justifies high-tension trans- 
mission, which offsets the saving due to the simplicity 
of single-phase cable, etc. 

Thus, while there is less difference in the advantages 
of single-phase and polyphase supply than has hitherto 
been thought, the advantages of polyphase for large 
powers are decisive, and sinele phase must conse- 
quently be regarded as an adjunct of the three-phase 
system having a field which, though wide, is limited.to 
the smaller powers. Within its own field, as mentioned 
above, it is superior to all other systems, and with the 
extension of that field the system will extend. This is 
becoming remarkably evident at the present time where 
the small independent direct current systems of a large 
number of towns are being changed to single phase so 


* A Lecture delivered before the N.A.S.E., by Е. Creedy, Esq., 
A.M.LE.E., A.C.G.I. 
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as to permit of bulk supply without the installation of 
rotating apparatus in the sub-station. This is usually 
facilitated by the fact that single-phase mains are 
identical with D.C. mains. It is found that with single- 
phase supply cable faults are fewer than with direct 
currents, a figure of 1-5 having been mentioned to the 
writer. This is, of course, due to the absence of 
electrolysis on single phase. 

It will be of interest now to give some particulars of 


ithe characteristics of up-to-date single-phase motors. 


A comparison of a compensated type machine with 
squirrel-cage single-phase induction motor of approxi- 
mately equal efficiency shows :— 
Full load 
power factor. 
77 per cent. 
100 per cent. 


Average load 
power factor. 
57 per cent. 
roo per cent. 


Squirrel cage 
Compensated type ... 

A particularly noticable feature of the compensated 
motor is that it retains its high power factor down to 
quarter load, while the power factor of the induction 
type, though it may be fairly high at one particular 
ioad, falls off enormously directly we vary the load. 
The motors tested were four-pole machines, and the 
six-pole machine of the same rating in a larger frame 
has a somewhat higher efficiency. 

It is a well-known fact that purchasers of motors 
usually order them of a greater horse-power than they 
really need. This is due to the fact that it is fre- 
quently impossible to gauge the horse-power required 
by the machine which the motor is to drive, and in 
estimating it a purchaser tends to err a good deal on 
the safe side. This tendency is still further emphasised 
with the split-phase motor, owing to its inherent start- 
ing troubles and poor overload capacity, hence the pur- 
chaser of this type of motor frequently orders a machine 
rated at least twüce what the load requires, and thus, 
whatever may be the power factor of such a machine 
at full load, its power factor on the load on which it 
actually operates is very low indeed. 

At half load it would not be more than 55 per cent. 
Induction motors, in fact, which give .8 power factor 
on full load rarely give more than .6 in day-to-day 
running. 

The current taken by the split-phase type is 36 per 
cent. greater at full load and 82 per cent. at half load 
than the compensated type and a case which has very 
heavy currents taken by the former type of motor. In 
this case a customer had installed a split-phase motor 
and wired it up at considerable cost, allowing for only 
the same current as would be taken by a direct current 
motor. ‘When installed, of course, the machine took 
very much more than its estimated current owing to 
its low power factor, and the wiring was totally 
rejected by the insurance inspector, and had to be 
replaced at about double the original cost. The whole 
of this expense could have been saved had a compen- 
sated type of motor been installed, taking very nearly 
the same current as a direct current machine. 

(To be continued.) 


Tenders Accepted.— The Siemens and English Electric Lamp 
Co:, Ltd., have obtained the contract to supply 14,052 Siemens 
vacuum and gasfilled type train lighting lamps to the Bombay, 
Baroda and Central India Rly. An order has also been places 
with them for four months’ supply of incandescent electric 
lamps to the Southern Rly. Со, 
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Various Items, 


Motor Generators Wanted.—The P.M.G.’s Dept. at Sydney 
invite tenders for motor generators. Specification, etc., at the 
D.O.T. (Room 52), 35, Old Queen Street, London, S.W.1. 

Fire.—Clients of Ebonestos Insulators, Ltd., will be pleased 
to hear that the recent fire did not in any way affect the 
company's moulds and moulding presses, and as they hope to 
have a temporary finishing department ready in a few days, 
production will not be seriously restricted. 

Czecho-Slovakia.-- The Report on the Industrial Situation in 
this important country has just been issued by H.M. Stationery 
Office, price 1s. 8d. post tree. It contains much matter of 
interest to trading firms in this country, especially those asso- 
ciated with the import of glassware and shades, for which 
the former Bohemia was so celebrated. There is also a certain 
amount of information on the possibilities of trade for elec- 
trical manufacturing firms, 


Business Opportunities —The Town Council of Johannesburg 
has now voted in favour of the proposed new power station, 
the total cost of which will be about £500,000.—The Electrical 
Department of the N.S.W. Government Railways are inviting 
tenders for a frequency changer for the White Bay power house 
at Sydney. Particulars of both the above business propositions 
may be obtained from the D.O.T. (Room 52), 35, Old Queen 
Street, London, S.W.r. 

London's Electricity Supply.— ^n interesting return has just 
been issued by the L.C.C. It deals with electricity supply in 
the London and Home Counties electricity district as deter- 
mined by the Electricity Commissioners, and relates to the 
years 1920-21-22, The book, with maps, is published by Messrs. 
P. S. King and Son, and may be obtained from them or from 
ELECTRICITY Office, price 5s. 3d. post free. A review will 
appear in these columns in due course, 

Austrian Marconi Company.—The Oesterreichische | Marconi 
Aktien Gesellschaft (Austrian Marconi Co., Ltd.), which was 
formally constituted in Vienna on July r3, with a capital of 
£133,000, has registered offices at Renn Gasse 14, Vienna. The 
majority of the board and the entire staff are Austrians. ‘The 
company has the sole right of carrying on radio-telegraphic 
services between Austria and other countries for a minimum 
period of 3o years, and the rates will be the same as for ordi- 
nary telegrams. Several new stations will be opened for traffic 
before the end of the year. 

Telephone Development.—lowa, U.S,A., has the highest tele- 
phone development in the worlg. This single State has as many 
telephones as all of France, and more telephones than апу 
other foreign country except only Germany, Great Britain and 
Canada. It has more telephones than Italy, Belgium, ‘Austria 
and Switzerland combined. It has as many telephones as there 
are in the whole of Asia, including Japan. It hs twice as 
many telephones as there are in the whole of Australia. The 
city of Des Moines has more telephones than any city in 
Great Britain, except only London, Glasgow, Liverpool and 
Manchester. The population of Des Moines, as shown by the 
last census, was japproximately 140,000. Belfast, with about 
three times its population, has one-quarter as many telephones. 
Birmingham, with more than eight times its population, has 
about three-quarters as many telephones. Edinburgh, with 
almost exactly three times its population, has about one-half 
as many telephones. 

U.S. Govt. Specification for Ory Cells.—Specifications for 
various types of dry cells have been issued by the United 
States Bureau ої Standards as Circular No. 139. ‘These 
specifications were officially adopted by the Federal Specifica- 
tions Board, June 15, 1923, for the use of the departments and 
independent establisnments of the U.S. Government in the 
purchase of dry cells. The specifications are issued by the 
Superintendent of Documents, Government Printing Office, 
Washington, D.C., and copies can be ordered from Messrs, S. 
Rentell and Co., Ltd. (ELECTRICITY Office), at 1s. 1d. each post 
free. 

Exhibitors Form an Association —As a result of the meeting 
held at the Cannon Street Hotel on June 28, 1923, it was 
unanimously agreed to form the “ Association of British 
Exhibitors.” A provisional committee was elected, comprising 
representatives of some of the most important exhibitors in 
the United Kingdom. Articles of Association are now being 
drawn up, and the committee are anxious to put into the hands 
of all who exhibit full particulars of the aims and objects of 
the Association. The provisional secretary is Mr. E. C. Balm- 
forth, Association of British Exhibitors, 69, Victoria Street, 
London, S.W.1. 


Motor Wanted.—An advertiser wants a 250 h.p. A.C, motor. 
For details, see a prepaid advertisement. _ DRE 

Healthy Optimism.—Mr. Sidney R. Lowcock, consulting 
engineer to the Office of Works, Post Office and India Office, 
distributing the certificates on July 25 to the stu.ents of the 
Crystal Palace School of Engineering, said at the present time 
engineering was not good. People who made a lot of money 
during the war appeared to have spent it. But there was an 
enormous amount of engineering work to be done, land the 
prospects of engineering within two years were good. 


THE NEW FARADAY. 

On Monday, July 23, various representatives of the 
technical Press were courteously invited by Messrs. 
Siemens Bros. and Co., Ltd., to visit their works at 
Woolwich, and, after inspecting the various processes 
of making the submarine -cables for which the firm 
hold such a world-wide reputation, we were taken on 
board the new vessel and invited to inspect the actual 
process of taking the cable on board. We were then 
shown all over what is undoubtedly one of the finest 
vessels of her class afloat, and our grateful thanks are 
due to the officers of the company, both technical and 
marine, for the way in which they explained the 
machinery and work associated with submarine cable 
laying and repairing. The cable now being loaded on 


board is r,ooo miles in length, to be laid for the 
Commercial Cable Co. between New York and Fox 
Bay, Nova Scotia, the total weight being about 4,000 
It is of a specially heavy type, designed for fast. 
with 


tons. 


working, and is insulated gutta-percha, the 


weight of the copper conductor being 450 lb. per 
nautical mile. The armouring is of eight different 
types, this being rendered necessary by the varying 
depths of water between the points to be connected, 
and also to the fact that a large portion of the route 
is over fishing ground, where the cable is liable to be 
disturbed by ships’ anchors, etc. During the process 
of manufacture, the cable and all its component 
materials have been rigorously tested and passed by 
the Cab'e Company's engineers. \ 

The new Faraday, which was built at Jarrow by 
Messrs. Palmer, is the second cable ship of this name 
to be owned by Messrs. Siemens, and is one of the 
largest and most modern vessels of her type afloat, 
and has been designed to carry about 4,500 tons of 
cable. She has a steaming radius of ro,ooo miles, 
and is fully equipped with the latest appliances for 
laying and repairing cables. 

At the luncheon on board, which followed the in- 
spection, the chair was taken by Sir William Bull, 
M.P., a director of the company, and all present joined 
most heartily in wishing success to the new ship and 
plenty of work to Messrs. Siemens. Not a few of us 
wished we were going for a voyage in her. The cabins 
looked so cosy, and everything was so comfortably 
arranged with a view to real efficiency. 
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DIEM DIT шы ыл ЕЕ ооз eee eee 
THE SOUTHAMPTON AUTOMATIC TELEPHONE 
EXCHANGE. 

The new automatic telephone exchange at South- 
ampton, which has been installed for the postal 
authorities by Messrs. Siemens Bros. and Co., Ltd., 
was duly opened to the public on June 3o last, and we 
are confident that the following brief description of the 
new plant will interest many of our readers:— 

It was in the year 1886 that a public telephone ser- 
vice was first introduced in Southampton by the 
Western Counties and South Wales Telephone Com- 
pany, the equipment being installed in a room at 150, 
High Street. By 1890 the system had grown con- 
siderably, and the subscribers were accommodated on 
a 200-line multiple switchboard in premises at the corner 
of Orchard Lane and East Street. During the year 
1892 the undertaking was amalgamated with the 
Naticnal Telephone Company. The 200-line switchboard 
was very soon outgrown, and early in 1894 the 
exchange—which then had 300 subscribers’ lines—was 
transferred to Hanover Buildings. The year 1897 saw 

the first E шы. telephone cables laid in the South- 
ampton district, and by January, 1902, the number of 
subscribers had increased to 790. 

The present magneto exchange was installed and 
inaugurated in the year 1902 in the specially designed 
telephone building’ in Ogle Road. The automatic plant 
is accommodated in the same building as the magneto 
exchange, which it will supersede. 

The number of subscribers’ lines reached the 1,000 
mark in 1905, and by January 1, 1912, when the 
National Telephone Company’s system was taken over 
by the Post Office, this number had increased to 1,620. 

Ву 1920 the number of lines had reached 2,000. The 
new automatic exchange provides equipment for 3,150 
subscribers’ lines, a good surplus having been allowed: 
fer future development, and it may now be regarded as 
inevitable that the automatic telephone system will in 
time entirely supersede the manual system. The 
advantages offered by the automatic system over the 
manual system are too obvious to need any emphasis 
here. We will, therefore, proceed with the actual 


description of the plant and apparatus installed in the 
new exchange. 


SUBSCRIBERS’ INSTRUMENTS. 

The subscribers’ instruments are of the standard 
central battery type fitted with a dial. A unique feature 
cof Siemens Brothers and Co.'s dial is the arrangement 
which ensures that a definite pause is always made 
between the release of the finger plate and the com- 
mencement of the impulses. By this means the select- 
ing switches are allowed ample time to perform their 
searching function, so that it is impossible for the sub- 
scriber to cause any train of impulses to be transmitted 
hefore the autom: atic switches are ready to receive 
them. ' 

PRESELECTORS. 

simple rotary switches used for 
extending the subscribers’ lines to the selecting 
switches. They were ы originally by Siemens, 
and until a short time ago were an exclusive feature ol 
the Siemens system. They are operated by interrupted 
current ata speed of 50 steps per second. 

The reliability of the Siemens preselectors has been 
strikingly demonstrated at the 1,300-line autom: itic 
exchange installed by the company at Grimsby, where 
only four preselector faults occurred during the second 
year's working, and none at all during the third year's 
working. 


Preselectors are 


SELECTORS. 

The selector switches have vertical as well as rotary 
motion. The action of each switch is controlled by a 
set of relays which repeat the impulses transmitted over 
the subscriber’s line. 

The rotary action of first and second selectors is 
iutomatic. With final selectors the rotary action is 
controlled by the last train of impulses sent by the 
subscriber’s dial, except for calls to P.B.X. lines, in 
which case the final selector searches for a free line if 
the directory number is engaged. 


Моток INTERRUPTER MACHINES. 

Motor interrupter machines are provided to pica 
the current for driving the automatic switches. They 
are run from the exchange battery. Each machine has 
a number of cam-operated contacts. These contacts are 
alternately opened and closed at the speeds required 
for driving the various switches, namely, 50 per second 
for preselectors, 25 per second for the rotary magnets 
of selectors, and 10 per second for the rotary magnets 
of the P.B.X. final selectors. 


GENERAL. 

Certain parts of the exchange equipment are of the 
standard types used on C.B. manual exchanges, and it 
is therefore unnecessary to describe them in detail. 
These comprise the main distributing frame of 47 
verticals, the intermediate distributing frame of 36 
verticals, and the subscribers’ meter rack of 7 bays. 

All the automatic apparatus is mounted on open racks 
of uniform height, easy access to the apparatus being 
obtained from one side of the rack, and to the wiring 
from the other side. All switch racks are provided with 
guard rails, and the feet supporting the racks have 
been designed to allow of a clear run for sweeping and 
cleaning. The use of base angles has been avoided, 
as these make cleaning difficult and provide corners 
for the accumulation of dirt. 

The relays controlling the automatic 
mounted immediately 
they are associated. 


switches are 
above the switches with which 
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Each automatic switch rack is provided with a mis- 
cellaneous panel arranged to accommodate the relays 
for the alarm circuits, and other apparatus common to 
the rack. Terminal strips are provided at the left- 
hand end of each panel of switches for terminating the 
incoming lines or links. On the selector racks terminal] 
strips are provided at the right-hand end of each panel 
for terminating the outgoing lines or links. 

Alarm type fuses are accommodated on the auto- 
matic switch racks for all preselector and selector cir- 
cuits. They are fitted on small slate bases at the left- 
hand side of each panel on selector racks, and in the 
miscellaneous panel on preselector racks. i 


PRESELECTOR RACKS. 

There are 34 first preselector racks and 5 second 
preselector racks. Each rack has accommodation for 
roo preselectors, which, together with their associated 
relays, are mounted in panels of ten. 

The contact banks in a panel of preselectors are 
multiplied together by means of bare wire commoning 
usually referred to as ** plano wiring.” 


First SELECTOR RACKS. 

There are rr first selector racks, each of which has 
a capacity for three panels of ten switches. 

Dialling-in first selectors are provided to enable the 
operators ata large number of the surrounding manual 
exchanges to obtain Southampton subscribers by direct 
dialling over the junctions which terminate on these 
selectors. Among the exchanges which will cbtain 
direct connection by dialling over the trunk lines are 
Andover, Bournemouth, Cowes, Salisbury and Win- 
chester. 

SECOND SELECTOR Racks. 

Ten second selector racks are provided. Each rack 
accommodates four panels of ten switches, instead of 
three panels as on the first selector racks. The second 
selector panels are not as wide as those of the first 
selector racks, as only four relays are required to control 
each switch. 

The equipment of second selector racks is in general 
similar to that of the -first selector racks. 


FINAL SELECTOR RACKS. 

The r2 final selector racks are similar to the first 
selector racks, but they provide accommodation for 
15 switches in each panel instead of то. 

P.B.X. final selectors have two additional relays 
mounted above the usual set of eight relays required 
for ordinary final selectors. 


LINK DISTRIBUTING FRAME. 

This frame has been developed with the object of pro- 
viding, in a compact form, all the facilities necessary 
for making changes in the grouping of switches when 
traffic conditions vary. The upper portion of the link 
distributing frame accommodates terminal strips for 
terminating the links from each panel of first 
selectors. The lower portion accommodates terminal 
strips which are cabled to the second selector switches 
or to other outgoing circuits served from first selector 
levels. | Cross-connections, or jumpers, run between the 
upper and lower portions of the frame, serve to connect 
the first selector banks to the second selector switches. 

The terminal strips used are of a special design 


which allows cable and jumper wire to be terminated on 
the same tags. They are so arranged that the concen- 
tration of links can be effected by means of bare wire 
commons. This method enables the inter-connecting 
of the various ranks of switches to be seen at a glance 
by inspection of the commons. Алу desired alteration 
of the existing grouping can easily be made without 
disturbing the permanent cabling, simply by removing 
or rearranging the bare wire commons and cross- 
connections. The frame consists of separate units of 
the same height as the automatic switch racks, the units 
being lined up together to form one complete 
distributing frame. 
POWER PLANT. 

The exchange is operated on the common battery 
principle. Duplicate sets of 60-volt batteries of the 
Tudor Accumulator Co.’s make are provided. Each 
battery consists of зо cells having boxes capable of 
accommodating plates for a capacity of 1,353 ampere- 
hours, but at present fitted with plates giving a capacity 
of 9o4 ampere-hours. 


Fic. r.—PowkR BOARD. 


As the automatic apparatus operates correctly at any 
voltage between 54 and 66 volts, no voltage regula- 
tion or voltage alarm devices are required to maintain 
the satisfactory working of the exchange. 

'The only auxiliary battery needed is that required to 
enable the subscribers' P.B.X. switchboards to be 
supplied with power at the correct voltage. This con- 
sists of a 13-cell counter E.M.F. battery, also of the 
Tudor Co.’s manufacture. 

Two motor-generator charging sets are installed. 
They are of the English Electric Co.’s manufacture. 
Both sets are driven from the publie supply mains at a 
pressure of доо volts D.C. Each machine has a normal 
output of 8.5 kw. 

Two ringing dynamotors, made by Messrs. Crompton 
and Co., are provided. One of these machines is 
driven from the zoo-volt D.C. supply mains, and the 
other from the exchange battery.  Interrupter attach- 
ments are fitted on each machine to interrupt the 
current for the various tone and alarm signals. 


MOTOR INTERRUPTER RACKS. 


Two of these racks are provided. Each rack is 
equipped with duplicate motor interrupter machines, 
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switches, fuses and other equipment associated with the 
driving circuits. These racks also accommodate the 
d'stribution fuses which are inserted in the leads 
"between {һе battery and the various groups of auto- 
matic apparatus racks. 

PowkR Волкр, 

The power board (Fig. 1) is the first of its kind to be 
installed in any large exchange in this country. It is 
provided with single-pole switches for all connections 
excepting those to the public supply mains. Ву this 
means the arrangement of the apparatus and wiring is 
simplified, and the general appearance of the power 
board considerably improved. 


Test Desk. 

This new design of test desk (Fig. 2) was recently 
developed by Siemens Brothers and Co., Ltd., in con- 
junction with the engineers of the Post Office, and is 
being introduced for the first time at Southampton. It 
has now been adopted by the Post Office as standard 


Fie. 2.— TEST DESK.: 


for future manual and automatic exchanges. The desk 
is built up in sections in a similar manner to that 
followed in a manual switchboard. It is thus readily 
extensible, and provides particularly good access to all 
apparatus both at front and rear. Two types of 
section are used—a two-panel testing section and a 
three-panel filing section. End-panels are provided to 
close in the sections at each end of the desk. 


ELECTRICALLY. OPERATED WATER VALVES. 
(From A SPECIAL CORRESPONDENT.) 


As is well known, the valves largely used in con- 
nection with water power are of such enormous 
dimensions that mechanical operation is essential, and 
in this connection electrical methods are coming more 
and more into favour, especially since operation from 
some central and convenient position at almost any 
distance can easily be arranged. One of the most 


interesting and valuable of the papers read at the 


recent annual meeting of the Institution of Mechanical 
Engineers in Glasgow was that by Mr. E. Bruce Ball, 
of Kilmarnock, entitled ‘‘ The Storage and Handling 
of Water," which included a detailed description of 
the latest modern developments in gigantic mechani- 
cally operated valves, as well as weirs, shutters, gates 
and sluices. The paper was rendered particularly in- 
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teresting because of the description given of many 
of the largest installations 1n the world, and a striking 
feature is the amount and quality of the work that 


.has been undertaken in this field by the pioneer firm 


of Messrs. Glenfield and Kennedy, Ltd., of Kilmarnock, 
such as the great Vaal River barrage in South Africa, 
the Badlapur barrage in Bombay, and the Tata hydro 
electric power scheme in the Bombay Presidency. In 
this latter installation, the huge valves are of the 
throttle type, electrically operated, being actually 
72 in. diameter bore with cast-steel bodies, gun-metal 
lined, and doors operating under a pressure of 600 ft. 
head of water. 'The valves are so arranged to work 
under ‘‘ pressure equilibrium " at all times, whether 
for opening or closing, by by-passing across the door 
when opening and closing other valves in the system 
before operating the large valves. The electrical 
portion is a self-contained 1 h.p. A.C. motor operating 
through worms and worm-wheels with machine-cut 
gearing having a total reduction ratio of 3,564: 1, the 
total time of operation being only one minute, another 
striking example of the convenience and efficiency of 
electricity. 


MORAL RESPONSIBILITIES—A PICTURE 
WITH TWO SIDES. 


TEHE (ОШЕН). 
(See page 41r for previous article.) 


One side of the picture has been portrayed, but 
there is another side equally important, for this con- 
cerns the working man and woman! And, if it has 
been established that the employer has responsibilities 
he is morally bound to shoulder, it is a fact that, in 
this respect, the worker is no less liable. 

The worker offers his labour for a wage, and he 
must keep his part of the bargain. The wage may 
not be all that he desires, but it is up to him to prove 
that he is worth more. Deeds, and not words, are 
wanted; for, although the word may secure the job, it 
is the deed which enables him to keep it. 

Every person has the right to live, and, as money 
is necessary to purchase the essentials, the opportunity 
to earn must be given. For this purpose the minimum 
wage was established, this ensuring a modest wage for 
a modest effort. Beyond this it is a question of merit, 
and this it is which determines the value of the worker. 
No one gains by the modest return for the modest 
wage, and the worker is morally bound to make the 
first move. He has the job, and he must prove his 
worth—in short, he must show a margin of profit. 
Not until he has done this is he justified in asking for 
a higher wage, and it is because this truism js not 
generally appreciated that many industrial troubles are 
occasioned. 

Just as the worker must be protected from the 
unscrupulous employer, so must the employer be pro- 
tected from the unscrupulous employee. The war which 
is constantly being waged between the employers’ and 
workers' organisations is absolutely unproductive, and 
the real sclution lies in the determination of the respec- 
tive organisations to recognise their moral (as well as 
their legal) responsibilities: to insist upon a square 
deal, and to expel the wastrels from their ranks. What 
a Tine thing it would be to know that trade union mem- 
bership denoted an honest and conscientious worker, 
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and that membership of an. employers’ federation was 
proof of integrity and consideration. 

The workers’ organisations are, in the main, out to 
help the bottom dog, but they fail to understand that 
often this *dog " is at the bottom because he lacks the 
energy to climb. Some ‘‘ dogs " will not walk unless 
they are pushed. and, if food is placed under their 
noses, and they are wheeled about in a bath-chair, can 
it be wondered that they lack incentive and are quite 
content with their lot? 


Yet this is what is happening, and the employer is 
too often saddled with incompetents who make no 
effort to do better. It is true that ability is not evenly 
distributed—that health, strength and mentality are 
Tactors to be taken into consideration ; but effort can 
always be recognised and appreciated, even though it 
be not crowned with success. 


To look after those who are really incapable of help- 
ing themselves—to assist those to rise who have fallen 
—this is the duty of us all; but to retard the efforts of 
the many who would rise by their own exertions in 
order to lift up the few "won't rise and don’t dies " is 
an act calculated to lower rather than to raise the 
standard of living. 

It may be said that the employer has the remedy in 
his own hands, but if he discharges the “won't 
works," the cry of “victimisation " is speedily raised, 
and his shops are denuded of labour as a consequence. 
He may decide to adopt this course, and he may suc- 
ceed in obtaining fresh labour; but how does he know 
that the change will be to his advantage? There may 
be just as many “won’t works” in the new batch as 
in the old. 

The employer cannot be expected to shoulder the 
whole of the respensibility, and part of it must devolve 
upon the shoulders of the worker. If a man invests 
in a business, he expects to get a return, and he 
employs labour to make this possible. If labour does 
not do its part he cannot be blamed if he decides to 
quit, for, after all, there are easier ways of throwing 
money away. 

We are so hedged in with legal responsibilities and 
liabilities that we are apt to look upon them as the 
beginning and the end of all things. But all the legal 
enactments which operate cannot eliminate moral 
responsibility, and recognition of this will save us from 
the further incursions of the legal variety. 


The worker has a family, which he is legally bound 
to maintain, but he is a poor head if he is satisfied 
with this. He is morally bound to do his best for his 
family, and he is failing in this respect if he remains 
upon a low level in order to maintain someone whc 
can, but will not ma?ntain himself. Не can help the 
"bottom dog " to help himself, so that he may become 
a useful member of the community, instead of 
remaining an encumbrance. 


Every worker is morally bound to put his best into 
the job, just as every employer is morally bound to 
remunerate the worker in accordance with his value. 
The higher the worker gets above the minimum wage 
line the more valuable he becomes, and this is direct 
proof that he recognises his moral responsibilities, and 
is prepared to shoulder them. 


W. J. Hiscox. 
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WORLD'S LONGEST GUIDED RADIO 
TELEPHONE AND TELEGRAPH.* 


The Pacific Gas and Electric Company recently 
placed in operation the “ World's longest-guided radio 
telephone and telegraph system " between the Vaca- 
Dixon sub-station and Pit River power house No. r, à 
distance of 202 miles. This system utilises the twin 
circuit, 220,000-volt transmission lines between the two 
points for a conducting medium, a total distance of 
202 miles, and will. be for the sole purpose of directing 
the operation of the two stations, both under normal 
and emergency conditions. 

The receiving equipment consists of a universal re- 
ceiver which has been modified to make it a non- 
regenerative receiver, and a loud-speaking outfit using 
two stages of audio-frequency amplification. 

One of the new and unusual features is the unique 
method of calling. This is accomplished by mounting 
a calling microphone in the horn of the loud-speaker 
which, when the calling circuit is completed, will 
oscillate and howl in much the same manner that the 
ordinary telephone will howl when the receiver is placed 
against the transmitter. This gives a very loud note, 
whose pitch will depend upon the natural period of 
oscillation of the diaphragms and is clearly audible in 
ali parts of the station, 

Ordinarilv, it is not necessary to use the calling 
system as the receivers are always in service and the 
operator ncar the sef, so that the loud-speaker simply 
talks at him and he starts up his set and talks back. 
The system is arranged for simplex operation and all 
that is necessary is to operate a small telephone switch 
which energises a, contactor to connect either the trans- 
mitting or receiving set to the antenna, thus permitting 
talking or listening. 

The system is coupled to the transmission line 
through a single-wire antenna about 1,800 feet long. 
This wire is attached to the twin vertical circuit trans- 
mission towers at a point on the centre line of the 
tower and at the elevation of the middle cross-arm. 
Six suspension insulator units are used for dead-ending 
and supporting the antenna. The main station ground 
system is also used as a ground for the radio equip- 
ment. 

The transmitting equipment is the vacuum tube tele- 
phone transmission, equipment similar tc that used by 
the high-powered broadcasting stations. Four 250-watt 
and one go-watt Radio Corp. of America radiotron 
tubes are employed, two of the tubes being used as 
oscillators and two as modulators with the so-watt tube 
as a speech amplifier. 

The engineers of the company have no doubt as to its 
dependability even with one of the 220 kv. lines down 
and grounded. They expect to effect communication 
between the stations under conditions when the wire 
lives will be cut of service. 

All of the experimenting and development work 
necessary to place the equipment in a satisfactory 
operating condition was done under the direction and 
supervision of Dr. L. F. Fuller, oae of the foremost 
authorities in the field of radio activity. 


* Telephony, Chicago. 
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THE WESTON 
Power-Factor Meter. 


= The advantages possessed by the Weston Power-Factor 
Meter over all others are due to its superior design and 
construction, and the incorporation of several novel features. 
IT IS EXTREMELY ACCURATE, being guaranteed to 
indicate the true phise angle to within r per cent, under 
all conditions of ordinary service, from 1/5 load to full load, 
and it is the only electro-dynamometer power-factor meter 
that can be used on single-phase circuits without sacrifice 
of accuracy. 
Eddy currents, inductance, temperature, errors, etc., have 
been practically eliminated, and the instrument will retain 
its accuracy independently of load, temperature, frequency, 
or wave form as usually found in commercial practice. 


MODEL 

215. А > ; 
The power consumption is extremely low, the current being 
only :о5 amp. at full load. 


Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT Co., Ltd. 
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l-- FOR COUNTRY 
HOUSES 


VERYONE interested in 

the Electric Lighting 

of Country Houses, Bunga- 

lows, Clubs, etc., should 

write for a free copy of 

the beautifully illustrated 
Brochure 63. 
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HART 


SPECIALISTS 


in the Manufacture of 


STORAGE BATTERIES 


for 


All Purposes. 


CENTRAL STATIONS. 
PRIVATE INSTALLATIONS. 
MOTOR CARS. 


TELEGRAPH AND TELEPHONE WORK 
YACHT AND CARRIAGE LIGHTING. 


ELECTRIC LAUNCHES. 


PORTABLE AND LABORATORY WORK. 


RADIO WORK. 


Write for Illustrated Catalogue. 


HART ACCUMULATOR CO., LTD. 


LONDON, Е. 15. 


STRATFORD, 
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BRANCH OFFICES AT 
BELFAST. 
BIRMINGHAM. 
BRISTOL. 

DUBLIN. 
GLASGOW. 
MANCHESTER. 
WESTMINSTER. 
YORK. 
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FOR ARC LAMPS THEATRE BATTENS WAREHOUSES ET 


WINCHES 


THE CAMBRIAN ELECTRICAL SCHOOL, 


CEMETERY ROAD, PORTH, GLAM, 

Principal: WILLIAM THOMAS, M.I M.E., A. of M.E, E. 
Deputy Principal: Dd. I. THOMAS, M.Inst.E., F.R.S.A. 
Tutors: Staff of Highly Qualified Instructors in all subjects. 

SCHOOL OF UNEQUALLED REPUTATION 


No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 


DO YOU WANT TO SUCCEED? 
An efficient Passport to the Best Positions is the Possession of the 
Electrical Engineering Diploma issued by this School (The C.E.S.) to all 
diligent Students. 
Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanicsand Mathematics. 


TO ENSURE YOUR SUCCESS AT 


ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTRUCTION UNTIL SUCCESSFUL 


Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E.E. Exams. 
119 Sludente passed ce Qualified Electrical Engineers. 


At City and Guilds Electrical 
from 1916 to 


14 48 students have been successful at the above exams. Such is the record 
of this well-known school. 


Кай шшкекык Exams. 


To be successful at your next examination, state your requirements, and 


write to-day for information, free syllabus, and free handbook of exam. 
questions. 


The Secretary (Dept. D), The Cambrian Electrical School, 
Cemetery Road, PORTH, RHONDDA, GLAM. 
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Glasgow 
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Bradford 


Bear in mind the 
lact that the 


“TGRANIC™ 


Intervalve 
Transformer 
(PatentApplied for) 
is the outcome of 
experiment and 
research—the 
finished product 
from which all 
faults have been 
eliminated and 
every improvement 


added. 

The * IGRANIC" 
Transformers am- 
plify weak signals, 
bringing in distant 
stations with clear, 
pleasing _ distinct- 
ness. Clarity of 
tone and articula- 
tion is maintained 
irrespective of the 
number of stages 
of magnification. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It hasa 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. і 

New advertisements for the displayed columns and alterations to existing 
спев must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is Important, 
Rate quoted on application. Subscription : 13s.a year, 62. 0d. half year, 35. 3d. a 
quarter in advance, postage prepaid in tbe United Kingdom and abroad. 

Questions to which an answer is required must be accompanied by a 13d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear ip the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
$9, Maiden Lane, London, W.C.2. "Telephone No. 2460 Gerrard. 


Current Topics. 


The latest development of selective telephones to thie 
control of one section of the L.C.C. tramway traffic 
is really a case of applying in a modi- 
fied degree a telephone control 
system which has long been in use on 
the railways. Centralised control, with telephonic com- 
munication to various points along the several con- 
trolled routes, seems a very obvious system to adopt, 
one calculated to considerably increase the efficiency, 
time-keeping and passenger-carrying capacity over 
other systems which do not possess this facility but 
still cling to the long obsoiescent system of travelling 
inspectors, who, instead of performing their true func- 
tion of controlling and directing the traffic, spend most 
of their time examining the tickets issued to passengers. 
A great deal of the trouble and overorcwding practised 
on the tramways in some of our larger cities could be 
avoided by a properly organised control system. 


Tram Control. 


Such a scheme, with a controller always in telephonic 
touch from a given centre, would do away with the 
bunching of cars on some routes, the failure to leave 
termini at scheduled time, and much unnecessary start- 
ing and stopping; of cars due to the present chaotic 
system which leaves the sole control of every tramcar 
in the hands of its driver and conductor, regardless of 
what other cars are doing along the same route. Thus 
we constantly experience a loaded car crawling along 
on first speed for half a mile or so to the next “clocking 
on " station, and, as soon as its conductor has signalled 
his car at that station, a mad! dash along the next 
scction of the route at top speed to gain a minute 
or two in hand for the next registration. Obviously 
tramcars following a permanent way, should, like the 
trains they resemble, be amenable to the control of 
an individual or staff of individuals with convenient 
facilities for viewing the traffic conditions at any point 
far wider than either the drives or conductor of the car 
can possibly have. І look forward to a rapid develop- 
ment of the telephone control system for tramway 
traffic; it would at least help to remove а {еф of the 
disabilities under which this form of passenger trans- 
port labours at the present time. 


, An interesting article in a Cardiff daily on the sub- 
Ject of belt conveyors served to direct my attention 
to the fact that the greater de* p- 


Electrically- ment of the electrically-driven con- 
Driven veyor system to the movement of large 
Conveyors. quantities of almost any materlal is 


a field which hàs been somewhat 
neglected by those on the look-out for fresh applications 
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of electric power. The conveyor system of transporting 
coal, grain, ashes and such-like bulk materials is already 
familiar in the coal fields, among millers, and at the 
docks, but in the last named the conveyor principle 
might profitably displace a good deal of the existing 
hydraulic lifting and truck tilting tackle now so gener- 
ally employed for loading ships. As the writer of the 
article points out, generally speaking, hydraulic hoisting 
tackle consumes far more power for the work done than 
electrically driven gear of the conveyor type, and when 
it is remembered that several tons of truck have to be 
lifted for every eight or ten tons of coal shipped, 
the latent possibilities of reducing the cost of shipping: 
coal as well as of other bulk commodities become more 
apparent. 


Electrically-driven conveyors which obviate the neces- 
sity for hoisting anything hut the actual material, and 
which enable this latter operation to be performed at 
greater speed and less cost, are undoubtedly worth the 
closer attention of those responsible for modern dock 
and warehousing costs. The fundamental principle of 
moving material in a continuous and steady stream, 
rather than in a more or less regular series of bulky 
parcels representing truck loads, has obwious advan- 
tages and is one which with a iittle forethcught can 
be applied to numerous classes of material in addition 
to coal, grain, etc. It has already been applied to the 
transport of human freight in the escalators or moving 
stairways familiar to those who make use of the London 


. tubes, and he would be a bold man who disbelieved the 


possibility of this principle being still further extended 
in the none too distant future to moving side-walks in 
some of our busy city streets. 

A steady and well distributed load is obviously casier 
to handle from) an engineering point of view: than the 
same load divided up into irregular batches of widely 
varying weight and size, as represented by the passenger 
load of a "bus or tramear. The belt conveyor principle 
fcr inanimate material should certainly be more widely 
developed, for here the initial problems have alreadv 
been solved, and the system has proved its possibilities 
by actual trial, whilst conveyors of this tvpe can now 
be constructed to suit any class of material or for any 
reasonable length of travel. It is in the electrical equip- 
ment of these conveyors that the electrical engineer 
should play his part by designing suitable motors, con- 
trol gear, etc., for the still more efficient driving: of 
this transport mechanism. From the conveyance of 
goods and maferials to the transport cf passengers is 
not a very big step, and the experience gained with 
conveyor development will assist in furthering the adap- 
tation of the principle to the solution of some of our 
more pressing transport problems in densely populated 
areas. 

Although there is at present, and very rightly so, a 
ban on the use of our broadcasting stations for general 

advertising of specific goods, there is 


Broadcasting no such embargo on the use of the 
Domestic new pastime for propaganda, and in 
Electricity. this connection a very interesting ad- 


dress on electricity in the home was 
recently broadcasted from the London station of the 
B.B.C. by Mr. Stanley J. Harding, editor of the British 
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Engineers Home and Export Journal. | Couched in 
homely phraseology, this brief but interesting discourse 
must have brought home to many housewives, listening- 
ia on that occasion, the manifold advantages of electric 
service in the household and its labour-saving qualities. 
It was a truly excellent piece of propaganda by the 
E.D.A., and upon which they are to be congratulated. 
It supplements, but does not displace, the vigorous and 
extensive Press campaign which that association has 
been, and is still, conducting for the purpose of educat- 
ing the public in the more widespread use of electricity 
in the home. d | 


Broadcasting reaches a wider and different public to 
that which takes the troubie to read the various articles 
on domestic electricity which appear in tbeir favourite 
deilies, and if the experiment can be repeated at ap- 
propriate intervals it will doubtless win over many 
converts to the cause of domestic electric service. There 
is still far too limited a use of electricity in the average 
household, and an enormous field to be tapped before we 
can fairly claim to have booked all possible or likely 
consumers in those districts where surplus power is 
available, and with the development in generating 
facilities now proceeding under the ægis of the 
Electricity Commissioners we shall want all the new 
consumers we сап win over. Broadcasting affords a 
highly convenient and efficient means of educating 
thousands of potential electricity const mers. 
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ELECTRICAL ENGINEERING—FINAL GRADE. 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By EDWARD HUGHES, B.Sc. (Eng.) A.M LE.E. 


(Continued from page 406). 


Q. 3.—Why is it so much simpler to obtain inherent 
automatic voltage regulation in a dynamo than in an 
alternator ? 

Find how many series turns per pole are needed on a 
500 kW. compound-wound dynamo required to give 
500 volts at no-load and 550 volts at full load, the 
requisite ampere-turns per pole being 7,900 and 11,200 
respectively. The shunt winding is designed to give 
500 volts at no-load when its temperature is 20°C. 
The final temperature is 60°C. 


А. 3.—The reasons why it is easier to obtain inherent 
automatic voltage regulation in a D.C. generator than 
in an alternator are :— 


(a) The excitation, being in each case produced by 
direct current, requires in the case of an alternator that 
the load current should control the alternator flux 
either by altering the field of the exciter or by altering 
the field of the alternator directly. Such methods 
involve the use of a rectifier, or a special magnetic 
circuit, or an external regulator of the Tirrill pattern, 
etc., any one of which is much more complicated than 
the simple addition of series turns as in the D.C. 
compound generator. 
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(b) Since the regulation of an alternator depends upon 
the power factor of the load, any method depenaing 
only upon the variation of load current gives the desired 
automatic voltage regulation only when the P.F. 
remains constant at a definite value. In the Tirrill 
regulator, for instance, the effect of P.F. is allowed for 
by having a pressure coil as well as a current coil for 
controling the operation of the mechanism. 

The P.F. of a D.C. supply is always unity, and 
therefore its effect does not have to be considered in 
the operation of D.C. machines. 


The second part of this question is very loosely 
worded, and it is difficult to know what the examiners 
require. Whenadynamo has to over-compound from, 
say, 500 v. at no load (N.L.) to 550 v.on full load (F.L.), 
this requirement has to be fulfilled under normal 
working conditions, namely, when the machine is at a 
steady temperature. If a shunt winding is designed 
to give 500 v. at N.L. when its temperature is 20°C., then 
at a temperature of 60°C. its resistance will be Rx 
{т +0.004x 40], namely, 1.16 times its resistance at 
20°C., and the N.L. voltage may by then have decreased 
toany value depending upon the point of the magnetisa- 
tion curve at which the machine is designed to work 
when giving 500 v. N.L. A compound dynamo is 
invariably fitted with a shunt regulator to compensate 
for the variation of resistance of the shunt winding, 
and thelatter is designed to give the N.L. voltage after 
it has attained a steady temperature. We shall there- 
fore assume these conditions 1n working out this calcula- 
tion. 

Amp. turns per pole required at 500 v. N.L. —7,900 
Amp. turns per pole required at 550v. F.L. —11,200 
Amp. turns per pole supplied T] — 7,900 x 550 

the shunt winding at 550 v. 500 
—8,690 
.. Amp. turns per pole to be} 11,200 -8,690 

supplied by series winding 


—2,510 
500 X 1,000 
550 
—009 amps. 
2,5 


of series turns рег pole = 25:02 76,say 3 
| ЗОР! 909 27 


But full-load current = 


* No. 


If the dynamo is then found to over-compound alittle 
too much, some of the current can be diverted from the 
series winding by means of a resistance connected in 
parallel. 

(T'o be continued.) 


Abridged List No. 3,272 of Electric Light and Power Acces- 
sories has just been issued by the electrical department of 
Baxendale and Co., Ltd., Miller Street, Manchester. The 
32 pp. contain details and prices of most standard lines 
iequired by electrical engineers and contractors in the ordinary 
course of business. 


We have received from Ozonair, Ltd., of 96, Victoria Street, 
Loos S.W.1, a copy of a pamphlet describing the system of 
puré air ventilation installed on the Central London Railway, 
which has now been in continuous service for twelve years 
with eminently satisfactory results. The pamphlet is worth 
careful pervsal by all who are interested in the efficient and 
healthy ventilation of tunnels, factories, railway stations, etc., 
and, in fact, of all large buildings. 
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A NEW WAY OF LIGHTING WORK BENCHES. 


'The satisfactory and economical lighting of work 
benches has always been a problem. That opera- 
tives in the winter often lose a great deal of time 
every day through inefficient lighting is only too true. 
To be completely effective as a substitute for good 
daylight, the artificial illumination must be of high 
intensity, but it must also be glareless and properly 
directed, and it is not always easy to combine these 
three characteristics. 

With these main objects in view, the British 
Thomson-Houston Co., Ltd., have introduced a 
standard called the “Universal Bench Light,” which 
is, it is claimed, a vast improvement on anything of 
its kind now in use, and is especally suitable for the 
illumination of machines that are employed in groups 
on benches, as in boot and clothing factories, where 
the eyes of the machinists are of necessity fixed on 
one spot, and where the closeness of the work requires 
powerful but glareless illumination. The following is 
a brief description thereof : — 

The B.T.-H. Universal Bench Light (type 616/A) 
performs practically a triple function—firstly, the 
illumination of the working points at high intensity ; 
secondly, the illumination of the bench at medium 
intensity ; thirdly, the general illumination of the room 
at low intensity. 


GENERAL VIEW OF B.T.-H. UNwivERsAL Вемсн Ілснт. 


The fitting consists of two essential 


namely :— 


portions, 


(a) The body, containing lampholder and furnished 
with four condensing lenses spaced radially round 
the lamp, this body being mounted on an adjust- 
able support or stem intended for attachment to 
the top of the bench. 

(b) An over-reflector, fixed on the top and slightly 
above the body, diffusing the upward light over 
the bench and having a central opening fitted 
with diffusing glass for the general illumination 
of the apartment. 

The body consists of an aluminium spinning with 
an all-porcelain lampholder mounted on a central tube 
(an extension of the stem) and having four openings 
placed in pairs diametrically opposite one another. Each 
of these openings is provided with an adjustable 
housing carrying condensing lens and diffusing glass 
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at such a distance from the lamp that the lamp fila- 
ment (occuping a central position) is focussed by the 
lens and a powerful beam of light consequently pro- 
jected therefrom. Universal adjustment (to a limited 
degree) permits of the direction of the beam being 
altered to some extent. The stem, which is rigidly 
attached to this body, passes through a base-plate (for 
attachment to the bench), and is capable of vertical 
and rotary adjustment therein. 

Four stalks attached to the body support the over- 
reflector so that it is carried in such a position that 
the upward light from the lamp. can pass up, and is 
then reflected down by the reflector without the lamp 
itself being visible from normal positions. As already 
mentioned, a diffusing glass is fixed in an opening in 
the centre of this reflector, which permits a small 
amount of the light from the lamp to pass directly 
upwards to illuminate the ceiling or roof of the room. 

When the fitting is fixed in its correct position, four 
concentrated beams of light are obtained, one of which 
may be directed to the working point of each of four 
machines. By this means a high intensity of light (in 
the neighbourhood of 60-foot candles) is projected on 
the working points of four machines, while at the same 
time the bench is generally illuminated all from a 
single lamp. 

This device is at present made in one size only, 
suitable for roo-watt Mazda projector type lamp. The 
standard finish is grey enamel, with the reflecting parts 
white and the small parts nickel-plated. Further par- 
ticulars of the Universal Bench Light will be gladly 
supplied to all interested on application to the B. T.-H. 
Co., Ltd., Mazda House, 77, Upper Thames Street, 
London, E.C.4. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ‘‘ Answers to Corre- 
spondents " or ne will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
толе will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
t raun of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ‘‘ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. — К 

; Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
sir competitors who win the first or second prize the most times during the next twelve 
months. 

The words '' Questions and Answers" or “Q” and “ A" should be placed at 
the top left-hand corner of ali letters intended for this column. 


QUESTION No. 165. 


I hear that in America they have an instrument 
known as a foot-candle meter. What is this for, and 
how does it work ?—‘* WIREMAN.” 


QUESTION No. 166. 


Can any reader give me details of a good electrical 
fire alarm system? I wish to instal it in a small work- 
shop where the temperature is always varying owing 
to the intermittent use of a muffle furnace.— TURNER.” 


(Replies to Questions Nos. 165 and 166 must be 
received not later than August 25, 1923.) 


ILLI N O S A 


PAIGN 


f ^M 
PLAY 


424 


ELECTRICITY. 


AUGUST IO, 1923 


SINGLE-PHASE COMMUTATOR MOTORS. 
THEIR PROGRESS AND REASONS WHy THEY DEMAND 


THE ATTENTION OF POWER ENGINEERS.* 


(Continued from page 377.) 

Some further details with regard to this type of 
motor are to be found in the Journal of the I.E.E., 
vol. 60, page 314. In Fig. r is shown a diagram 
giving relative weights, efficiencies and of single-phase 
and direct current motors of the same horse-power and 
speed. The weights of the single-phase motor are little 
more than two-thirds of the corresponding direct cur- 
rent motor, and efficiencies are only very slightly lower. 
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While discussing the subject of distribution, it may 
be as well to say a few words about an old fallacy, 
viz., that some polyphase systems, for instance the 
three-phase system, are more economical of copper than 
others. Although exploded many times, one occa- 
sionally comes across it still. It depends on a rather 
subtle point whereby a polyphase system of a given 
vcltage 15 compared with a single-phase system of а 
lower voltage, to the disadvantage of the latter. For 
instance, consider a 4co volts three-phase system, 
arranged with 230 volts to neutral, for lighting. If 
this transmits тоо k.v.a., it will carry a current of 
144 amps. per phase, and, allowing 1,000 amps. to 
the square inch, will require a total cross section ct 
.432 in. 

Compare this system with a 
of the same voltage to neutral, viz., 230 volts, thus 
giving 460 volts across the outers, we find that to 
carry 100 k.v.a. we should have 216 amps. in each 
line requiring, again et 1,000 amps. per square inch, 
.432 square inches of copper. 

The fact is that for a given voltage to earth, re- 
garded as being at the same potential as the neutral 
point, all systems require the same amount of copper. 

For given volts between lines, however, the volts 
to earth are higher on the three-phase than on the 


single-phase system 


ж A Lecture delivered Fefore the N.A.S.E., by F. Creedy, Esq., 
AMLESE., АССИ 


single-phase system, and still higher on the two-phase 
four-wire system. Тһе more wires we have the 
greater is the voltage to earth for a given voltage 
between lines, and hence the less copper does the 
system require, 

Clearly by having a sufficient number of lines we 
can get any voltage !o earth we wish, but, were this 
argument sound, we should find the two-phase four- 
wire system, or systems having even more wires, in 
universal use to the exclusion both of three-phase 
and single phase systems. Competent distribution 
engineers, however, find that there is no real ecogomv 
to be found on these lines. 

Finally, it may be of interest to explain just how 
the single-phase system may be arranged as a feeder 
to the! large polyphase system, enabling it to deal 
with lightly loaded areas without excessive cost. 

The polyphase system of distribution is arranged 
with a number of concentric systems of ring mains. 
Ovtside the outermost set of ring mains will be a 
number of small towns or self-contained districts, whose 
consumption is carried in more or less radial direction, 
one district being fed from one pair of phases and the 
next along the ring mains being fed from another 
pair of phases. As the density of the load in these 
isolated districts grows, it may be desirable to intro- 
duce polyphase currents or to lay another system of 
ring mains. This can be readily brought about by 
connecting areas, these connections between the inner 
and outer sets of ring mains being single-phase, ad- 
jacent connections belonging to different phases. 

Due to the considerable lapse of time that has taken 
place since the previous paper was read, it may be of 
interest to recapitulate to some extent the description 
given therein of the principal properties of the com- 
pensated type of motor. 


Ric 2. 


In order to grasp the characteristics of this type of 
machine most fully, it may be useful to compare it 
with a direct current machine of similar rating, such 
as, for instance, would Бе coupled to it to form a 
single-phase direct-current motor generating’ set. The 
single-phase machine will be considerably smaller in 
outside diameter, as evidenced by the curve of weights 
(Fig. 1) and illustration (Fig. 2) than the direct current, 
and lighter in weight. It was proved some years ago 
that the single-phase railway motors designed by the 
Oerlikon Co. for the Swiss Federal Railways (Lotsch- 
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berg Tunnel) were lighter than the corresponding direct 
current machines, and it is also true for constant speed 
continuous rated motors, the single-phase motor being 
intermediate in weight, behind the polyphase and 
D.C. motors. On the other hand, the rotor commu- 
tator diameter and| commutator length will be much 
greater than the direct current, the characteristic 
Icature of the single-phase machine being its larger 
commutator and more numerous brushes. 

In fact, the reduction in size and weight of the single- 
phase, as compared with the D.C. machine, is due 
to the substitution of the light laminated core and cast- 
iron housing for the heavy yoke, poles and shunt 
coils of the direct current machine. Continuing thc 
comparison with the direct current machine, we find, 
on examining the brush gear, that it is divided into 
two sets, one completely short-circuited in most types 
of motor, the other brought out to a pair of terminals. 
The latter set contains only about half the contact 
surface of the former set, and is spaced half a pole 
pitch away from it on the commutator surface. With- 
cut for the moment describing the connections of the 
starting gear in detail, it will be noted that, at start- 
ing, the rotor terminals are completely open-circuited, 
or else closed through a choking coil, while, as the 
niachine speeds up, the rotor circuit 1s closed through 
an auxiliary stator winding in the case of a selí- 
compensating machine or the secondary of a trans- 
former. In some special instances, the starting react- 
ance is merely cut out, or by means of special design 
it is possible for the motor to operate from starting 
to full speed without change of connections. 


(To be continued.) 


TELEGRAPHY.—GRADE I. (1923).* 


Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
n Telegraphy held in May, 1923. 


(Continued from page 398.) 

Q. 8.—Describe a method of treating wooden tele- 
graph pcles to prevent their rapid decay. About how 
long do such poles last in actual practice, and how long 
do untreated poles last? 

A. 8.— The timber used for telegraph poles is generally 
Scandinavian red fir, which is felled during the period 
between November т and the last day of the following 
February, when the trunks of the trees are free from 
sap. After being stripped of their bark and smoothed 
down, the poles are thoroughly dried and seasoned by 
stacking them in such a manner as to allow a free cir- 
culation of air. When seasoning is completed the 
peles are subjected to a preservative process in order 
t» prevent decay caused by wet rot, and thus prolong 
their lives. In the most recent method of treating 
timber, known as the Ruping process, the poles, after 
being well seasoned, are placed in an airtight cylinder 
and subjected to an air pressure of 75 lb. per sq. in. 
Creosote, a strong antiseptic, is then admitted and 
forced by an air pressure of about 225 Ib. per sq. in. 


* The slandard text. books for this Grade are: “The Telegraphists’ Guide,"" by 
Bell & Wilson (20th thousand, 3s. 6d. net), and “ Questions and Solutions in Telegraphy 
and Telephony, Grade I. '' by Few (sth edition, revised, 5s. 6d. nel). 
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well into the timber. When impregnation is judged to 
be complete, the pressure is reduced, with the result 
that the compressed air in the interior of the wood 
expands and drives out some of the creosote. The 
quantity of creosote injected on an average is about 
6 lb. to the cubic foot, the poles assuming a dark 
brown colour. 

Such a method preserves the poles from rot, the 
seasoning and antiseptic processes neutralising the fer- 
mentative properties of the sap. Timber when treated 
in this manner is less affected by air, moisture and 
changes of temperature. The Ruping process has the 
advantage that, when the poles are quite dry and free 
from exudations of creosote, they can be satisfactorily 
painted, which was not the case with some of the older 
methods of treatment. The method renders the poles 
waterproof, and therefore impervious to moisture. 

The life of creosoted poles exceeds thirty years, but 
untreated poles do not, as a rule, last more than five or 
SIX years. 

(To be continued.) 


Various Items, 


— 


Dividends.—Interim dividends at the rate of 6 per cent. per 
annum to June 3o last will be paid by the Yorkshire E.P. Co., 
Ltd.. and 7 per cent. per annum by the Electrical Distribution 
of Yorkshire. Ltd. 

Electrical Materials Wanted.— By the Argentine State Rail 
ways for the year 1924, including telephone and telegraph 
material Details from D.O.T., 35, Old Queen Street, S. W.1. 
Mention reference 8495/F.L./G P. 

Dividend.—The directors of the Charing Cross, West End 
and City El. S. Co., Ltd., have declared an interim dividend 


of 5s. per share on the ordinary shares of the West End 
undertakings for the half-year ended June 3o, 1923. 
Annual Meetings.— The directors of the Marconi Wireless 


Telephone Co., Ltd., have decided to defer the date of the 
annual meeting until they are in a position to give detailed 
information in regard to the agreement now under ngyouation 
with the Government. Meantime, they state that the profit 
to be divided will not be less than that of the previous year. 


Motor Ships Replacing Steamers.—According to the current 
issue of The Motor Ship, it would appear that motor ships are 
now almost equally as popular with owners as steamers, for 
during the period from March 3r to June 3o the tonnage cf 
new vessels for which orders were placed was in the pro 


portion of 43 per cent. oil-engined vessels and 57 per cent. 
steamers. 
South Africa.—The Electricity Supply Commission, which 


has been formed under the Union of South Africa Electricity 
Act, 1922, was appointed by the Union Government on 
March т, 1923. It consists of a chairman (a full-time member, 
Dr. H. J. van der Bijl), with two part-time members (Messrs. 
R. J. Niven and R. J. Fulton). The headquarters are in 
Johannesburg, where it opened its offices on May 1 last 
Several electrical schemes are already engaging the Commis: 
sion’s consideration, including the electrical power require- 
ments of the Witbank area in the centre of the Transvaal Gold 
Fields, and a new municipal power station at Durban. The 
Commission has very wide powers, and much is expects] from 
it in the direction of fostering industry, development, railwa: 
electrification, and the establishment of by-product industries. 


Write to 
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Reviews of Books, &c. 


[Books noticed in this columm «will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus ten per cent, for postage (mini- 
mum 2d.), and orders will be appreciated. | 


How TO Make A VALVE RECEIVING SET. By A. V. 
Ballhatchet, M.Inst.J.E. (Percival Marshall, 6d. 
net.)—To all persons interested in matters wireless, 
and particularly to those possessing a workshop or 
the average amateur mechanic's toolbox, this little 
book will provide the necessary information to enable 
them to make up a two-valve receiving set compris- 
ing high-frequency valve and detector valve. Details 
for a low-frequency amplifier unit are also given. 

To assist those who do not feel capable of making 
the components, the set is so designed that pur- 
chased components may be used, as an alternative to 
making them. The lay-out is practical, both from 
the points of view of design and operation. We 
particularly like the use of the variable grid leak, 
and suggest to our readers that, should they purchase 
the book and make the set up, that some kind of 
variable grid leak such as described should be used. 

The author suggests two methods of increasing 
the signal strength. One is by adding an additional 
high-frequency amplifying valve before the first in 
the set, but for the average amateur we should not 
advise this, but rather his second suggestion should be 
adopted, namely, the addition of a low-frequency 
amplifying valve after the detector valve. The latter 
does not complicate the tuning, and does provide very 
much louder signals. 

The book, in common with others from the same 
source, is very good value for the information it con- 
tains. 


REPAIRING AND ADJUSTING. By W. L. 
(Percival Marshall, 9d. net.)—This little book 
is a welcome addition to the “Model Engineer " series, 
which series must have a world-wide reputation. There 
can be very few persons, indeed, to-day interested in 
any engineering matters that have not benefited at some 
time or other by reading books in this series, which 
contain simple and practical information. No. 50, 
“Clock Repairing and Adjusting,” more than attains 
the standard'of its predecessors. 

The subject is dealt with fully from tools to cuckoo 
clocks, and is so clearly written that, after reading; the 
book through, one feels almost ready to undertake the 


CLOCK 
Randell. 


repair of the first clock that can be found. Time- 
keeping and striking mechanisms are described, 


together with various types of escapements, and clocks 
are dealt with generally. 

The book cleses with, perhaps, one of the most 
important chapters, and that is setting a clock in beat. 

Clock-making is a hobby to be recommended to all 
who possess a smal! workshop. The various tips and 
gadgets of clockmakers are particularly worth learning. 
They can be applied with much suceess in general 
instrument making work. Indeed, Mr. Randell's book 
is one that can be read even by qualifed instrument 
makers. 

To amateur engineers, whose hobby is electric clocks, 
the book should be of use, as it describes mechanisms 


not dealt with in the ordinary way by books on their 
special subject. > 

There is one thing Mr. Randell does not describe to 
us, and that is, the watchmaker's method of holding 
the eyeglass. He, perhaps, considers this a matter of 
muscle and not mechanics. 


Trade Notes. 


In their new leaflet No. F.3069, the Gen. Elec. Co., Ltd., of 
Magnet House, Kingsway, announce that considerable reductions 
have been made in the prices of their "Equiluxo" glassware, 
and a very favourable opportunity is thus presented for traders 
to renew their stocks in readiness for the autumn lighting 
season. ` They have also issued a special list of * Doriclite" 
semi-indirect all-glass pendamts which make semi-indirect light- 
ing possible in lofty premises or where a white ceiling is not 
available. 

Messrs. James McMillan and Co., of Clun House, Surrey 
Street, London, W.C.2, have just issued circulars dealing 
respectively with the “Telur? Recorder for timing telephone 
messages, and the "Glo" Electric Soldering Iron, both of 
which are likely to interest readers of this paper. ^ 

A splendid catalogue of Holophane glassware and fittings 
has been issued by the Siemens and English Electric Lamp Co., 
Ltd., of 38-30, Upper Thames Street, London, E.C.4. It con- 
tains a large amount of comprehensive data on the subject of 
scientific illumination, together with diagrams showing how to 
obtain the best effect in any particular situation, and it will 
therefore prove of direct interest to every consultant and con- 
tractor who wishes to give a client the best апа healthiest 
lighting value at a moderate price consistent with quality and 
efficiency. The list (No. 64) will be sent willingly on proper 
trade application. 

The Whitecross Co., Ltd., Warrington, have just issued a 
catalogue giving illustrations and details of their ‘‘ Armco ” 
electrodes for arc welding. These are made from a special 
quality of ingot iron which the company claim to be eminently 
suitable for electric welding work, and they should therefore 
appeal to the ever-growing circle of welding engineers. The list 
will be sent on application, and is worthy of careful perusal. 


An excellently printed and illustrated series of catalogues has 
come to hand from Messrs. Smart and Brown, of Erith, who 
are specialists in small generating sets from 2 to 45 b.h.p. The 
list should appeal to eve:y electrical contractor who has to 
submit estimates for private lighting plants for country 
mansions, factories, etc. 


Siemens and English Electric Lamp Co., Ltd. (38-9, Upper 
THames Street, Е.С.4), have issued a monthly trade price list 
for August in the form of a large folding sheet. The sections 
are conveniently arranged, with illustrations, and all items 
in general use ру the electrical contractor are listed. In 
addition, particulars are included of some special offers now 
being made by the company. All electrical contractors should 
see that they get a copy. Ў 
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“FACTORY LIGHTING DESIGNS.” 

The Lighting Service Department of the British 
Themson-Houston Company, Ltd., have just published 
their first handbook, “Factory Lighting Designs.” 

It deals, as its name implies, with the design of 
electric light installations in factories and workshops 
in a practical manner which eliminates the necessity of 
calculations. 

Well-illuminated factories and workshops in this 
country are very few, and this is due to the fact that, 
up to the present time, rule-of-thumb methods have 
been adopted when planning an installation. That 
such methods do not produce the best results has been 
realised by engineers for some time, and this, in the 
face of the general demand for more light and better 
light, has necessitated a considerable amount of spade 
work to uproot old-fashicned ideas. 

There are several important factors which are essen- 
tial features of the successful lighting system, and 
which require very careful consideration, such as the 
correct design and spacing of the lighting units, sufh- 
cient intensity, and absence of glare and harsh 
shadows. All these points have been taken into con- 
sideration in the planning of the handbook, the prac- 
tical data given being based on a sound engineering 
and technical foundation. 

The consideration of the factors to produce the best 
results has hitherto necessitated tedious calculations, 
and it is realised that there are very few who have 
sufficient time at their disposal to devote to calcula- 
tions. "Factory Lighting Designs ” solves this diffi- 
culty because no calculation whatever is mecessary. 
With the aid of this handbook the technicalities of 
illumination are reduced to mere diagrams and tables, 
and the correct lighting equipment for any industrial 
interior can be found at a glance. з 

The illustration is one page from “Factory Lighting 
Designs"; it shows the planning of a design for a 
factory where the bays are 12 by 20 ft., with a ceiling 
height of not less than 12 ft. It will be noticed that 
the intensity of illumination at the work depends upon 

the size of the lampi used in the unit. The amount of 
illumination necessary for almost any industrial opera- 
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tion can be obtained from a table at the end of the 
handbook. 

The booklet not only gives details of designs, but 
also clearly explains various lighting fundamentals. It 
discusses why the lighting units are located according 
to bays. It also explains in a concise manner mount- 
ing heights, with relative ceiling heights, and the effect 
ol using fewer units than those prescribed in the 
designs. It also deals with work-bench auxiliary light- 
ing, local lighting, and in a chart comparison of good 
and bad lighting one can readily judge the advantages 
of the former and the disadvantages of the latter. 

One of the interesting features of “Factory Lighting 
Designs " is the section dealing with the foot-candle 
meter. This is an instrument which enables illumina- 
tion, in terms of foot-candles, to be read direct from 
a scale in much the same manner as one reads tem- 
perature degrees with a thermometer. For this reason 
the instrument is valuable, since it strips light measure- 


ment of all its technicalities and it entirely eliminates 
guesswork. By its means the engineer can himself 
make sure that an operator is obtaining sufficient 


illumination for the work in hand. 


Design No. 2с &512:20t Ceiling Height— Not Less 


than 12 ft 


SPECIFICATIONS 
Location —2 Units per Bay as shown (120 sq. ft per Point) 
Mounting Height—Good practice 11 ft. above floor. 


Note— Where work benches are likely to be placed next to walls, make 
distance between outside rows cf units and walls approximately 
+ ft Location of other rows need sot be changed 


Approximeie Average Foot-Cundles ci the У 


Using RLM Standard Dome Reflectors апа ! 
Lamps Allowance has been mace for 


For latcriors 24 feet wide 109-130 Vct» 200-260 Volts 
100 watt units 
150-watt units 
200-watt units 
300-watt units 


34 foot-cand!es 
6 foot-candles 54 foot-candles 
8 foot-candles 74 foot-candlea 
13 foot-candles 12 foot candles 


5 foot-candlee 


For lateriors 48 ft. wide оз over: 


100-watt units 
150-watt units 
200-watt units 
300.watt units 


4 foot-candles 
б} foot-candles 
9 foot-candles 
15 foot-candles 


44 foot-candles 
7 foot-cendles 
10 foot-caud!es 
10 foot-candles 


17 


The architect, engineer and contractor who are 
responsible for the installation and maintenance of 
electric lighting installations have a valuable assistant 
in “Factory Lighting Designs." It is an acquisition 
to any bookshelf, and, if kept at hand, it will do your 
thinking for you. It is not for sale, but will be sent 
to those who believe that “better lighting means better 
work." It сап be obtained from the Lighting Service 
Department of the British Thomson-Houston Co., Ltd., 
15, Savoy Street, Strand, London, W.C.2. 
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THE PROGRESS OF THE ELECTRIC VAN AND 
WAGON. 


By James TYLER. 


The electrical van or wagon makes no noise whilst 
doing its work; from the publicity point of view this 
is excellent—as a selling point—on the other hand, 
some members of the public, including the friends of 
the petrol vehicle, seem to imagine that because there 
is no noise and rattle, no noxious fumes and streaks 
of oil, or similar evidence with electric wagons, that 
therefore they do not exist. 

The facts are exactly ‘the reverse. 
wagon is being ordered in greater 
month, and a very large number of these are repeat 
orders. True, there will be cases in which the electric 
has been taken off its work and made to give way to 
a petrol wagon; but these instances are not only few, 
but are instances in which an electric battery wagon 
should not have been chosen. 

The electrical vehicle is essentially a runabout, and 
short, choppy journey vehicle; which the petrol wagon 
is quite unsuited for, though there are thousands of 
such vans and wagons doing such work. Still, the 
fact remains, the petrol wagon is the long distance, 
rapid transit vehicle, and costs more both in running 
and upkeep expenses when put to do work such as 
that of serving a milk or bread round, grocery de- 
livery within town limits, or the sanitary department's 
refuse removal work. 

In this latter work the electric battery wagon is 
ideal, it runs out and collects the town refuse, brings 
it to the destructor, where it is burnt 
to raise steam for dynamo driving, in order to generate 
current for its own working. Not only is this work 
well done, but, above all, it is done silently and with- 
out obtrusion. Its speed is quite sufficient for any 
heavy wagon carrying heavy goods about the district ; 
and with the lighter type of delivery van its day-in- 
day-out speed is good, owing to the fact that its 
acceleration is so easy, rapid, and obtained without 
the throwing in of clutches. This point in itself makes 
any electrically driven vehicle mucli less costly in the 
matter of chassis or body upkeep than the ordinary 
type of van or wagon. The racking strains and jerks 
are all eliminated, and the low cost of repair, and the 
great length of time the wagons can be kept on the 
road between repairs, makes up for the rather heavy 
depreciation on the batteries themselves. : 

The feature about this point, battery depreciation, is 
that renewal is fairly easy, and that the plates are 
improved ycar by year, not only in actual efficiency, 
but in strength per one pound of weight. Д 

In a concern using the electric battery vehicle to 
any extent, it is always possible to have spare trays of 
cells, so that a vehicle coming in from one day's run 
of, say, 50 completed miles can have the exhausted 
set taken out and another set fully charged run in, 
and be off again for further work. 

The correct use of such vehicles is shown by certain 
traction. undertakings using both the electrical and 
petrol vehicles for their overhead department's in- 
spection and repair work. 

The emergency on the road, for which a sudden 
call comes in, and which requires as prompt a dash as 
the fire engine, is met by the petrol wagon ; and in the 
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present state of the battery vehicle development it 
would be folly to attempt to make the electrical wagon 
do such work. 

The careful inspection of the overhead line, how- 
ever, which goes on day by day, week in and week 
out, is quite another matter. 

In this work, each portion of the overhead line is 
examined with minute care from the overhead wagon 
platform; the easy, smooth drive of the electrical 
vehicle is beyond question, and a great contrast to 
the jerky and fuel-wasting drive of the rival method. 

Whilst the battery is the chief problem, the life 
being at present from two to three years, yet improve- 
ment can be made in other directions which will assist 
the battery by reducing the weight to be hauled about. 

Every battery vehicle should be submitted to the 
keenest possible inspection from a mechanical point 
of view; every point where better and more scientific 
design, or the use of better, if rather more expensive, 
material can be used to reduce weight, should be taken 
advantage of. The motors themselves will pay for 
the highest possible efficiency being maintained, as 
this again will reduce weight. That is, it will pay to 
spend 10 per cent. above the cost of an ordinary indus- 
trial type motor if the weight can be reduced by 10 
per cent, and the efficiency carried up 2 per cent. 

In the matter of charging, it must be said that 
Borough Electrical Engineers are not doing all they 
might to provide charging stations; this can be made 
a most attractive all-night load. 

In one town the tramway authority are considering 
the lay-out of a charging garage, owing to the busi- 
ness not being catered for by the supply department. 
In such cases where the town supply is direct current 
it will be a fairly easy matter to arrange charging 
machines as balancers across the system; on A.C. 
systems it will pay best to take the charging current 
from the A.C. side, through a special motor converting 
set. In neither case should the supply be taken from 
the tramway overhead, as this is perhaps more likely 
to be interrupted by the necessary opening of circuit 
breakers, due to faults, temp, shorts, etc. A tram- 
way authority, with a staff engaged repairing and car 
washing during the night, could quite easily find room 
and time to run an overnight charging garage, and it 
would pay handsomely. 

The refuse destructor is, of course, in another cate- 
gory altogether; it can lay its plant out to suit its 
charging needs first, and its lighting and power cir- 
cuits as a secondary matter. 

The electric battery vehicle industry cffers a good 
field to the promising .practical youth, well armed with 
technical data relating to both mechanical and electri- 
cal sides. | 

Не may specialise on vehicle bodies, specially light 
reduction gears of high efficiency and great strength, 
problems of road adhesion, and weight distri- 
buted on each axle; or he may prefer to specialise as a 
battery expert, in which case he must be more than a 
chemist, and more than an engineer. He must under- 
stand the chemical side thoroughly, and also should 
imake a special study of the material from which 
accumulator plates are made, and the methods of gain- 
ing greatest active surface, highest possible strength, 
and lowest possible weight, combined with greatest 
electrical output. In fact, he must work to develop 
a cell which will give a good output, charge rapidly, 
stand knocking about, and have a five years' life. 
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In this direction alone a means unattractive 
'areer could be made. 

As mentioned earlier, the motors, their controls, and 
wiring can find plenty cf scope for ingenuity. One 
thing is quite certain, namely, that “the. electrical 
battery vehicle has come to stay, and is going to be 
in the immediate future a quite considerable industry. 


by no 


THE NEW POWER STATION AT PRESTON. 


Ribble Power Station, at Preston, is 
an electrical installation to develop 
25,000 kw., with two turbo-generators, each of 
12,500 kw., equivalent to 15,000 h.p. each, The area 
of ground covered by the various buildings is 3,700 
square yards, and there is land on all sides for 
extensions. 

Over 1,100 tons of steel have been required for the 
framewo rk, and only 10 tons of girders now require to 
be placed in position. The beds of the boilers have 
been completed, and the boilers, five in number, will 
be installed shortly. A 60-ton steam crane has been 
required for haulage purposes. All the flooring and 
walls are fireproof. Concrete plays an important part 
in the construction work, and over 273 bags of cement 
have been used in one average d 5 work. Special 
culverts will take the place of condensing towers, to 
the summit of which water used for condensing pur- 
poses would have had to be pumped. The close 
proximity of the Ribble is one of the advantages this 
station will possess, which 15 not enjoyed by any other 
in the ccunty. At present sufficient water flows down 
the river to keep the whole cf the initial installation 
cool without any weir. When it becomes necessary 
to extend, a weir will be built, It is anticipated the 
power station will attract important industries, and 
that large mills and works will be erected on the land 
which is available. There is no reason to doubt that 
the contract time of 42 wecks will be observed in 
finishing the scheme. That means somewhere about 
next April or May generators will be working. The 
scheme of distribution includes the Establishment of 
two sub-stations on the Preston side of the river. By an 
arrangement with the English Electric Co. (contractors 
for the station and plant) the main sub-station will 
be on the Dick, Kerr werks cf the company in Strand 
Road. It will be a joint station for the high pressure 
supply required on the works, and also for the low 
pressure supply required in their workshops, and in 
other works and mills im the district, as well as for 
the domestic lighting and heating load. This arrange- 
ment has obviated the necessity of the Corporation 
building a separate sub-station in Marsh Lane (at an 
estimated cost of £5,500) as well as the cost of main- 
taining a separate staff. The second sub-station will 
be erected at Ribbleton. 

The scheme provides for double transmission. cables 
between the new station and Blackburn Power Station, 
which will couple up both installations, thus permitting 
interchanges of power in emergencies, and will provide 
available current for towns and works near the line of 
route. The cost of the connecting cables will be shared 
equitably by the two Corporations, who will also share 
the advantage of doing away with the necessity of 
providing a separate emergency set of generators at 

each of the stations. 


The new 
intended fo: 


The total cost of the scheme, for whic& Mr. J. A. 
Robertson, of Manchester, is responsible, is within hall 
a million, TER estimated cost of the erection and equip- 
ment of Ribble Station being £409,150, and of the 
transmission cables between Preston and Blackburn, the 
two sub-stations and their equipment, mains and 
services, meters, etc., about £74,826. 


GRYPTO PATENT RECTIFIER. 


A Hicuiy Successrut METHOD OF CHARGING 


ACCUMULATORS FROM А.С. SuPPLY MAINS. 


To those who are interested in accumulator charg: 
ing, and especially to those who have faced the 
problem of doing this from the A.C. supply mains, the 
following EUM S should be of great help. During the 
last few months it has become increasingly evident 
that a cheaper method of charging accumulators would 
have to be evolved in order to meet the popular 
demands of wireless broadcasting, and, quite apart 
from cost, users of accumulators are severely handi- 
capped if they are unable to utilise the A.C. town 
supply. 

Those who are acquainted with chemical, thermionic 
and vibrator rectifiers do not need reminding that each 
oi these types have certain inherent disadvantages. 

It is sufficient to say that, owing to their messiness, 
cost of renewals low frequency, the foregoing 
methods are far 


or 


from satisfactory. 


Fic. r.—CRvPro Соммотатіхс RECTIFIER, SIZE СВ. 


The Crypto patent rectifier, as shown in Fig. 1, 
however, claims to be free fom these objection: ible 
characteristics. It consists essentially of a synchronous 
mctor running off the A.C. supply, which also feeds 
the primary winding of a suitably wound static trans- 
former. The alternating current from the low-tension 
secondary of the transformer is then converted into a 


unidirectional current by means of a special com- 
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mutator mounted on the shaft of the synchronous 
motor. The action of rectification can best be 
described with the aid of a sketch. 


Fic. 2.—BATTERY CHARGING SWITCHBOARD FOR 
Crypro RECTIFIER. 


The commutator consists of two copper parts 
separated by two insulated sectors as shown in Fig. 1. 
Four brushes are made to press.on the commutator, 
and the A.C. supply is led to two opposite brushes. 
Ir is, therefore, evident that if the commutator 15 
revolving at synchronous speed governed by the fre- 
quency of supply, the current at one instant will flow 
as indicated in Fig. 3. When the commutator has 
moved through 180 electrical degrees (in this case go 


Corre, 


Fig. 3. Fic. 4. 


actual degrees) the current will have reversed, and will 
flow as shown in Fig. 4. In both cases it will be 
noted that the current from the secondary brushes (D) 
is in the same direction, i.e., unidirectional. 

The synchronous motor is self-starting, and can be 
switched direct on to the line, the necessary starting 
torque being obtained by means of a special starting 
winding which is cut out automatically by a centrifugal 
switch incorporated on the rotor. This feature is novel 
and is a distinct improvement on the type of syn- 
chronous motor which requires an initial twist by 
hand to start the machine. Another particular feature 
is the fact that there is no electrical connection of 
any sort, between the high-tension A.C. supply and 
the cell terminals—that is to say, the set is not auto- 
connected. This makes it impossible for a shock to 
be obtained from the main A.C. supply. 

In order to make the apparatus as complete amd 
compact as possible, the motor is made with a. vertical 
spindle, and the bottom end plate of the machine is 
provided with legs with. sufficient clearance to mount 
the static transformer. This makes a complete unit 
very easy to handle As an indispensable acces- 
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sory, a switchboard is supplied, as shown in Fig. 2, 
which reduces the method of working to an absolute 
minimum. All that is necessary to do is to connect 


the machine, switchboard and cells, as shown in the 


The machine is then started 
The charging current 


accompanying diagram. 
up by closing the motor switch. 
can be varied. in two ways. Generally speaking, all 
the necessary regulation can be obtained by means of 
the series regulator provided on the switchboard. If, 
for any reason, a still greater reduction is required, or 
a smaller number of cells are being charged, 3t is 
possible to reduce the voltage by utilising an additional 
tapping provided on the low-tension side of the static 
transformer. 

This machine is made in several sizes, the smallest 
giving an output of 15 volts 5 amps. The next size 
gives an output of 15 volts ro amps, whilst still larger 
machines can be manufactured to give up to 6o volts 
jo amps, being chiefly used for cinema arc lighting. 

From the point of view of cost, either initial or 
running, this machine shows itself highly efficient. The 
smallest machine, size CB, giving rs volts 5 amps, 
runs for five hours, with a consumption of approxi- 
mately т unit. This shows the cost per hour at about 
ld., taking current at 224. per unit. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ‘‘ Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question whieh we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the TEUA of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a *' nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
деире who win the first or second prize the most times during the next twelve 

s. 

The words *‘ Questions and Answers" or “Q” and ‘‘ A" should be placed at 

the top left-hand corner of all letters intended for this column. 


QuESTION No. 165. 


1 hear that in America they have an instrument 
known as a foot-candle meter. What is this for, and 
how does it work ?—‘* WIREMAN.” 


Question No. 166. 

Can any reader give me details of a good electrical 
fire alarm system? I wish to instal it in a small work- 
shop where the temperature is always varying owing 
to the intermittent use of a muffle furnace. —“‘ TURNER.” 


(Replies to Questions Nos. 165 and 166 must be 
received not later than August 25, 1923.) 


Electric Postal Meter.—An electrically driven postage meter 
that will seal and stamp an envelope, marking the requisite 
postage all in one operation, has been approved by the Post- 
master-General in Ottawa. Several of the new meters are 
already in operation in Ottawa and Toronto, and with their 
general use it is expected that.a large saving will be effected 
in the manufacture and despatching of postage stamps. Each 
machine is furnished with a permit number, and is under 
direct control of the P.O. Dept. 
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HE Cable Makers’ Association call the 
attention of manufacturers, sellers and buyers 
of electric cables to the fact that the letters 


have by Permission of the Board of Trade been registered 
as a trade mark (Nos. 422219-20-21). This mark is the 
property of the Association and is usable only by members 
of the Cable Makers’ Association under the authority of 
the Association. The use of such mark by others on electric 
cables is an infringement of this trade mark. 


Members of the Cable Makers’ Association :— 


The Anchor Cable Co., Ltd. | W. T. Glover & Co., Ltd. | The London Electric Wire 


British Insulated and Helsby W. T. Henleys Telegraph Co. and Smiths, Ltd. 
Cables, Ltd. Works Co., Ltd. Siemens Brothers & Co., 
Callender's eee аа Con- The ЕЯ Кыра, ' бын Ltd. 
struction Co., Ltd. ercha & берар orks 
The Craigpark Electric Cable | Co., Ltd. ki TER К 
Co., Ltd. | Johnson & Phillips, Ltd. Ж И 
The Greengate & Irwell | Liverpool Electric Cable Co., Union Cable Co., Ltd. 
Rubber Co., Ltd. Ltd. Western Electric Co., Ltd. 


A dver.isement of the Cable Makers’ Association, Sardinia Н use, Sardinia Street, London, W C 2. 
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TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt has a 
very large sale throughout the United Kingdom, as well as in the British Colonics 
and Abroad. ч y 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. Shis is Important, 
Rate quoted on application. Subscription: 19s.a year, бе. 6d. ball year, 38. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad, 

Questions to which an answer is required must be accompanied by a 14d. 
stamp for reply. When considered of sutlicient interest, the answer will pro- 
bably appear in the paper. 

All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London, W.C.2. Telephone No. 2400 Gerrard. 


Current Topics. 


— 


It may not be generally known to my readers. that 
a Post Office ‘‘ Cash on Delivery "" system has obtained 
for some considerable time past in 
connection with certain British 
colonies and dependencies under 
which it is possible to consign small goods of limited 
value to these destinations, leaving it to the postal 
authorities to collect and remit the purchase price. 
One of our advertisers recently received a small order 
for goods from Ceylon, the client specifying this system 
of payment, viz., C.O.D. Our trader friend duly 
studied his Post Office Guide, and meticulously fol- 
lowed the simple directions therein given, packing and 
marking the goods as specified, and calculating what is 
known as the ** Trade Charge." When duly ready fo: 
the post, the fun began; the parcel was presented 
at a sub-Post Office in an important provincial city, 
but the staff there knew nothing about the mysteries 
of C.O.D., and recourse was had to service instruc- 
tions. After much consultation of dusty official 
literature and considerable delay, the requisite receipt 
forms were duly made out and the parcel accepted for 
delivery, the charges being paid by the sender. 


£.0.D. 


This preliminary formality occupied something like 
forty minutes of the messenger’s time, and had he 
been less intelligent and persistent that parcel might 
have been awaiting: attention even as I write these 
lines. However, the staff admitted that it was the first 
case of its kind they had had, and acknowledged that 
they were ignorant of the precedure, but were never- 
theless pleased at the opportunity to learn their busi- 
ness. Soi far, so good ; the package duly started on its 
journey, was delivered in Ceylon, the cash evidently 
collected, and in due course, after a -reasonable 
mailing period had elapsed, the sender received a 
species of money order for the amount to which he was 
entitled. Again in search of experience in these matters 
he duly presented his credit note at the same Post 
Office which had taken in the goods and issued the 
receipt therefor. Once more the staff (five in number) 
were nonplussed ; to be called upon for information re 
the sending: of a parcel abroad C.O.D. was one thing, 
and they had duly mastered it, but to be expected 
to hand over cash on another kind of official looking 
document was another pair of shoes. 


Again the musty rule books, official encyclopedias, 
etc., were consulted, but without revealing the truth. 
Even the postmistress was caught guessing, and, in 
short, nobody behind that counter knew exactly what 
to do about it. They hesitated to pay over the money, 
quite a nominal figure, because they had no associated 
heading om their debit statements to enter it under, 
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and, after some three-quarters of an hour spent in dis- 
cussing ‘the situation, ‘the trader suggested an 
application to head office by telephone. That did it; 
the reply was prompt and to the point ; the money order 
had to be presented through a bank, and so the 
situation was saved. Although not strictly an 
electrical subject, I have thought it desirable to recount 
this true story as an illustration of how little the rank 
and file, of provincial Post Offices at all events, know 
of the complex organisation they serve. It is also news, 
doubtless, to many of my trade readers that such 
facilities exist for doing business on a limited scale 
with certain of our colonies overseas and securing 
prompt payment. 


It is probably because the facility is so little 
appreciated by the general public that the various Post 
Offices have had mo experience in putting it into 
operation, and were it more generally known and taken 
advantage of, the C.O.D. system as applying to foreign 
or colonial trade would prove of material assistance 
to the small trader in extending his markets. From 
the fact that goods are ordered to be sent on this 
system by customers in Ceylon and elsewhere it is 
evident that it is, more familiar to buyers abroad than 
it is in the country of its origin. I candidly confess 
I knew nothing about the applicability of a C.O.D. 
system overseas until it was brought to my notice by 
one of our advertisers; evidently ELECTRICITY is read 
in all parts of the world, since this order came through 
the medium of its advertising columns. Verb. sap. 


According to the Secretary of the Union of Post 
Office Workers, there 15 growing: dissatisfaction among 
telephone operators because official- 
An Inhuman dom has so far refused ta set a limit 
Task. to the load they are individually 
Е expected to carry at the switchboard. 
It is difficult for those who have never visited a busy 
telephone exchange to appreciate the extremely trying 
nature of operating service, and to realise what a 
strain it must be on the nerves of the young ladies at 
the switchboard. According to the above official the 
present tendency is to overload the operators by giving 
them too many subscribers to attend to. To quote from 
an interview with a reporter—'* A telephone girl cannot 
possibly give proper attention to the calls she receives 
at present. Many of the girls are exhausted at the 
end of their day's work. Sometimes a girl is required 
to work at full speed for nine hours. The Post Office 
takes little account of the human element, and tele- 
phonists have to go on very much like machines." 


Having had personal experience of the physical, 
nervous and mental strain of operating during the 
regime of the late National Telephone Company, mv 
sympathy goes out to those overworked operators. 
Many years ago I was responsible for the operating 
service in a certain important exchange, which shall 
be nameless. [t was in the days of the '' call-wire ” 
junction, and I do not exaggerate when I say that it 
was quite a common, almost daily, occurrence for ‘the 
junction wire operator to subside in hysterics during 
the *' busy hour ° and have to be temporarily replaced 
by a relief operator. Modern switchboard service is 
quite as exacting, if not more so. Not only is it deadly 
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monotonous, but it entails such rapidity of movement 
and quickness of brain to assimilate the multitudinous 
instructions given in rapid succession by hundreds of 
different voices that it has always surprised me that 
telephone operators enjoy as a whole comparatively 
good health. 

It is, however, an evil which must be faced, and 
the remedy is already at hand, and has been available 
[or the past ten years or more, viz., automatic switch- 
ing. Time and again officialdom has been urged, 
nay, entreated, to get on with the job of converting 
the principa! London and provincial exchanges to auto- 
matic working. Telephone switching is not a job for 
human beings; it is essentially a duty which can be 
performed with mechanical precision by means of elec- 
tromagnetic switches far more rapidly, accurately, and 
without the wear and strain on the human anatomy 
which prevails under the present system. Increasing 
the number of operators at present on duty will simply 
alleviate and not remove the trouble, but increase the 
cost of telephoning. It is too costly now in this 
country, and we want to decrease -rather than add to 
the cost of communicating by wire. Automatic 
exchanges will enable us to do this, and at the same 
time relieve the operating staffs of a dutv for whicb 
Nature never intended them. 


If one may judge in terms of the time occupied by 
the special Broadcasting Committee in its deliberations, 
the new pastime looks like languish- 
K.I.P. ing, or even dying an unnatural death, 
‘long before the start of next winter. 
For many weeks now the Committee has been sitting’ 
and, apparently, seeking a way out of all the difficulties 
alleged to stand in the way of progress of the new 
and once popular science. One week the report is said 
to be almost immediately forthcoming and interested 
parties sit up and take notice, only to have their hopes 
dashed by a bald announcement the week following 
that fresh difficulties have cropped up for consideration. 
All through the summer, trade in wireless equipment 
has been practically at a standstill, and apparently the 
only people interested in the continuance of broad- 
casting are those who already possess apparatus pur- 
chased during the boom and before officialdom set about 
killing the proverbial goose. One begins to wonder 
how many more Postmasters-General will successively 
occupy the chair of office before that notorious report 
15 actually forthcoming. ELEKTRON. 
= ЕЕЕ 


EDA. AND ТНЕУ. 


The plans of the Electrical Development Association 
for a combined display on behalf of the Electric Supply 
Industry are maturing rapidly. 

A large number of undertakings, both municipal and 
company, have now, made provision to support this 
work. Recent additions to the list show widespread 
interest and a desire to be represented, even amongst 
the smaller enterprises, and bear their full share 
according ta the scales agreed upon. 

The management of the enterprise will be primarily 
a matter for thé supporters. The suppliers of electricity, 
and the example already set is proving most useful 
in deciding others and enabling the E.D.A. to secure 


the help needed to produce a valuable and business 
getting display. 
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ELECTRICAL ENGINEERING—FINAL GRADE. 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


By EDWARD HUGHES, B.Sc. (Eng.) A.M I.E.E. 


(Continued from page 422). 

Q. 4.—In a 3-phase system containing fifth and 
seventh harmonics in the pressure waves, prove that, 
with respect to the fundamental, the seventh harmonic 
has the same and the fifth the opposite cyclic rotation 
in the phases. 

Apply this to explain the blackening of the com- 
mutator at six places in each pole-pair of a rotary con 
verter fed from such a pressure. 

A. 4.—Let Ey, Eg and E; be the maximum values of 
the fundamental, 5th and 7th harmonics e.m.fs 
respectively. If the instantaneous value of the e.m.f. 
in the first phase be given by—- 

€, =E, sin 0--E, sitt 5 (6-4,) +E, sin 7 (0—4,) 


'where 4, and 4, are the angles of lag of the 5th and 


7th harmonics behind the fundamental, then the 
instantaneous values of the e.m.fs in the other two 
phases are given by— 
ёв —E|, sin (6-120°) + E; sin 5 (0—4,—120?) 
+E, sin 7 (0-¢,-120°) 
and e; —E, sin (0—240?) + Es sin 5 (0—9,—240?) 
+E, sin 7 (0—6,—240^) 
But sin 5 (0—4,-120^) «sin (5(0—4;)-600^] 
—sin [5(0—4,)-240* | 
since sin (ос-360° хи) =ѕіп % 
where œ is any angle and ~ is any integer. 
Similarly sin 7 (6—¢,-120°) =sin {7 (6—¢,)-840°} 
=sin {7 (6—¢,)—120°} 
Also sin 5 (6-,-240°) =sin {5 (0—4,)1200^] 
—sin {5 (0-4,)-120°} 
and sin 7 (6-¢,-240°) =sin {7 (0—$;)-1680^] 
=sin {7 (0—4;)-240^] 
Hence we can now write the instantaneous values :— 
e,=F, sin 0+Е5 sin 5(0-$,)+E, sin 7 (0-%) 
e= E, sin (0-120°)-+£s sin {5 (6—4,)-240^] 
+E, sin (7 (6—;)-120^] 
and e; =E, sin(0-240^) --Egsin [5 (0—4,)-120*| 
+E; sin (7 (0) 240°) 
Comparison of the above expressions shows that the 
7th harmonic in the second phase lags 120° (electrical) 
or 4 of its cycle behind the corresponding harmonic 
in the first phase, and that the 7th harmonic in the 
third phase lags by another 4 of a cycle; hence the 


vectors for the 7th harmonic voltages rotate in the 
same direction as those for the fundamental voltages. 
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These vectors are shown in Fig. 4, where the suffixes 
A, B and C refer to the three phases. 

With the sth harmonics, on the other hand, the 
voltage that is lagging 4 of its cycle behind the 5th 
harmonic voltage of phase A is that of phase C, whilst 
that of phase B is lagging by another 4 of a cycle. 
Consequently, the sequence of the 5th harmonic voltages 
IS—Es, Exc, Ess; so that the vectors for these 
voltages rotate in the opposite direction to those for 
the fundamental voltages. 


When a rotary converter is fed from an A.C. supply 
containing either a 5th or a 7th harmonic or both in the 
e.m.f. wave, a ripple of 6 times the fundamental fre- 
quency is produced on the D.C. voltage wave. To 
illustrate this point, the writer has taken a number of 
oscillograms for a 3-phase rotary converter fed from an 
alternator having a 5th harmonic in its voltage wave. 
Thus in Fig. 5 curve A gives the voltage on the D.C. side. 


чыч „е at” 
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Fig. 5 


the zero line of this voltage being the same as the axis 


of curve B which shows the line voltage of the alternator. 


on open circuit. Curve C gives the line current taken 
by the rotary on no-load, and indicates the presence of 
a distinct 5th harmonic. 

The production of a 6th harmonic on the D.C. voltage 
wave can be explained thus :— 

When the armature of a rotary converter is fed from 
a sinusoidal polyphase supply, a magnetic field is pro - 
duced which rotates at synchronous speed relatively to 
the armature, but is stationary relatively to the field- 
magnet system when the armature is running at 
synchronous speed. 

If a 5th harmonic be introduced into the e.m.f. wave, 
an additional magnetic field is set up, rotating at 5 times 
the synchronous speed relatively to thearmature. But 
it has been shown above that the 5th harmonic in a 
3-phase system has a cyclic rotation opposite to that of 
the fundamental, so that relatively to the poles and 
the D.C. brushes, the magnetic field due to the 5th 
harmonic rotates at (5 +1) =6 times the synchronous 
speed. Hence an alternating e.m.f. of 6 x the funda- 
mental frequency is generated between the brushes on 
the D.C. side, and this e.m.f. superimposed upon the 
steady D.C. voltage gives us the voltage curve A in 
Fig. 5. 

With à 7th harmonic, on the other hand, the magnetic 
field due to it is rotating in the same direction as that 
due to the fundamental, but at 7 x the synchronous 
speed 1elatively to the armature; so that relatively to 
the poles and the D.C. brushes, this magnetic field is 
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rotating at (7-1)=6 x the synchronous speed. It 
therefore follows the it the magnetic fields due to both 
the 5th and the 7th harmonics rotate relatively to uc 
D.C. brushes at 6 x synchronous speed, but in opposite 
directions. 

Next, let us consider the effects of these rotating fields 
upon the armature coils short-circuited by the D.C. 
brushes. When the latter are in the neutral position 
and the machine is on no-load, there is no reactance 
voltage ; but the magnetic fields due to the 5th and 
7th harmonics induce e.m.fs tending to circulate currents 
round the local circuits formed by the short-circuited 
coils and the brushes. These e.m.fs have a fre ан псу 
of 6 x the fundamental frequency (as proved above), 
and therefore the circulating currents due to tliem 
increase to a maximum value (positive and negative) 
I2 times in the period taken by the armature to rotate 
through two pole-pitches. Under these conditions we 
should expect to find blackening of the commutator 
at 12 places per pole-pair, and not at 6 places as mentioned 
in question. 

In order to confirm this conclusion, the writer removed 
one of the brush arms of the rotary and took an oscillo- 
gram of the voltage between two brass strips bearing 
on the commutator at a distance apart equal to the 
width of the main brushes. The curve shown in Fig.6 
was obtained. The ripples on this curve are due partly 
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FIG. 


to the teeth and partly to the commutator segments 
of the rotary, and have no bearing upon the subject 
under discussion. Comparison of this curve with Fig. 5 
shows that circulating currents are set up in the short- 
circuited coils 12 times in every cycle of the fundamental, 
and therefore there is a tendency for the commutator 
to blacken at 12 places per pole pair. 

If the rotary 1s on load, or if the brushes are not 
in the neutral, the conditions are somewhat modified. 
Thus, if the reactance voltage is either greater or 1055 
than the e.m.f. generated by the commutating poles 
or by the lead or lag of the brushes in non-commutating 
pole machines, the effect of the resultant voltage is to 
shift the horizontal axis in Fig. 6 either up or down, 
and thus to give rise to six peaks of e.m.f. in the short- 
circuited soil during the period taken by the armature 
to rotate through two  pole-pitches. Under these 
circumstances, it is possible for blackening of the 
commutator to occur at six places per pole pair. 

The effect of pulsations in the armature reaction of 


a rotary running on load has not been considered since 


jt does not bear upon the matter referred to in question. 
(To be continued.) 


University College. London —А Goldsmid Scholarship, tenable 
in the Faculty ot Engineering, of the value of £120 (£40 a 
year for three years, subject to satisfactory progress), will be 
offered for competiti: ym at an examination to be held at 
University College in September. Particulars on application to 
the Secretary of the College. 
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TELEGRAPHY.—GRADE I. (1923).* 


Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 425.) 

Q. 9.—Explain the principle of differential duplex 
working. Give a diagram of a two-station single- 
current duplex. 

A. 9.—Duplex working consists in the simultaneous 
transmission of messages, one from each end, over a 
single circuit without mutual interference. Fig. 2 
illustrates the principle of the opposition method of 
differential duplex working. 


Line 


ESE 


FIG. 2: 


PP, are relays differentially wound with wires: of 
equal length and resistance, and RR, are artificial 
resistances equal to that of the line and distant 
apparatus. 

When the key at the up-station is depressed, the 
current divides at P, half passing to the line and half 
going by way of R. The line current flows through 
one coil of the relay, through K, to earth, and back to 
the negative pole of the battery B. Since equal cur- 
rents flow through the coils of the relay in opposite 
directions, no effect is produced on the home relay, 
but, as the current traverses only one coil of the relay 
P,, a signal is registered. 

Inthe same way, if the key А, is depressed, the home 
relay is unaffected and the relay P is actuated. 

When both keys are depressed simultaneously, the 
currents oppose each other in the line, and the currents 
flowing in the compensation circuits operate the relays. 
Thus, when both keys are depressed, the relays at each 
station are actuated by the current in its own compen- 
sation circuit im the same way as if the current from 
the other station were received. 

It has ‘been assumed that the line and compensation 
currents are equal, that the batteries oppose each other 
in the line, and that the current splits once only at 
either end. In practice, however, the batteries may 
be connected to act in conjunction (combination 
method), in which the current in the line is double that 
in each of the compensation currents. Moreover, the 
current splits twice, viz., at the galvanometer and the 
relay. This is shown in Fig. 3, which represents jn 
skeleton form a tworstation single-current duplex 


* The standard text books for this Grade ave: “The Tele- 
graphists' Guide," by Bell & Wilson (20th thousand, 35. 6d. net), 
and “Questions and Solutions in Telegraphy and Telephony, 
Grade І., by Few (5th edition, revised, 5s. 6d. net’. 5 


NTERNET ARCHIV 


rm 


circuit. rv and rl are resistances inserted in the lead to 
the back stop of the key at each end, and equal respec- 
tively to the internal resistances of the batteries B and 
Ві. The object of introducing them is to ensure the 
same conditions as regards the resistance of the line cir- 
cuit, whether the distant key is at rest or depressed. 
Usually on duplex circuits a six-terminal twopposition 
switch is provided at each end, so that the connections 


UP. STATION DOWN STATION 
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may be converted readily to those of a simplex circuit 
if the line conditions are such as to render duplex 
working unsatisfactory. These switches have been 
omitted in Fig. 3 for the sake of clarity. 

(To be continued.) 


SINGLE-PHASE COMMUTATOR MOTORS. 


THEIR PROGRESS AND Reasons Way THEY DEMAND 
THE ATTENTION OF POWER ENGINEERS. * 
(Continued from page 425.) 

During the starting period, if the rotor circuit is 
completely open, the machine operates as а pure 
repulsion motor—that is, it has characteristics similar 
to those of a D.C, series motor. It is well known 
that the D.C. series motor, if fitted with a laminated 
field, will operate on alternating current. In order to 
describe the transition from such a series motor to 
the repulsion motor, we may refer to the diagram of 

Fig. 3. These diagrams show— 
Transition FROM D.C. Serres Motor to REPULSION 
MOTOR. 

(a) A plain series motor with the armature directly 
in series with the field. 

(F) A neutralised series motor in which slots are 
made in the pole face, carrying windings which 
are connected in series with the armature wind- 
ing, and having such a number of turns that at 
each point in the pole face the ampere turns due 
to the neutralising: windings are exactly opposite 
to those in the armature at the same point. 

The use of such windings has the effect of prevent- 
ing the distortion of the field of the D.C. machine 


* А LEANE caneca m. the N.A.S.E., by F. Creedy, Esq., 
A.M.LE.E., A,C.G.I. 
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under load, and of improving the commutation in a 
somewhat similar manner to the effect of interpoles, in 
fact, such a winding may, in some respects, be regarded 
as an inter-pole winding, spread over the pole face, 
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instead of being concentrated on an inter-pole inter- 
mediate between the main poles. When such a motor 
is operated on alternating current the effect of this 
neutralising winding is to reduce the inductance of the 
armature to a very small value, thereby making the 
A.C. series motor a very useful machine in certain cases 


where the machine, without neutralising coil, would be 
entirely useless. 
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The chief defect of the neutralised series motor for 
use with circuits of normal frequency is the fact that 
the voltage across the commutator is nearly equal to 
that across the line. For a motor, therefore, which it 
is desired to operate at доо volts, 50 cycles, this would 
involve absolutely impossible commutating conditions. 
To overcome this difficulty it is desirable to render 
the commutator voltage independent of the line voltage 
by making use of the possibility of voltage transforma- 
tion in the A.C. circuit. Accordingly, instead of con- 
necting the armature in series with the neutralising 
winding, we short circuit it, and connect the field and 
neutralising winding in series across the line, as shown 
in diagram C, Fig. 4. The armature now receives its 
current by transformation from what was before the 
neutralising winding, which now acts as primary to the 
armature as secondary. It is now possible to choose 
the armature winding to suit the requirements of com- 
mutation, without in any way considering the line 
voltage. 

(To be continued ) 
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Reviews of Books, &c. 


[Books noticed in this column will be sent from 
Evectricity Office to any part of the world, for the 
published price, plus five per ‘cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


A.C, PROTECTIVE SYSTEMS GEAR. By J. 
Henderson and C. W. Marshall. 108 pp., 32 figs., 
3 tables. (Pitman, 2s. 6d.)— l'he development and use 
of gear for the protection of H.T. alternating current 
systems from the effects of faults is here lucidly and 
concisely treated from the point of view of the operating 
engineer. The work is right up-to-date and the suit- 
ability and limitations of ‘the various systems so far 
developed are set forth with the aid of illustrations and 
diagrams so that this very important, but difficult, 
question is most readily comprehended. Not only 
operating engineers and students, but manufacturers 
should find the information of very considerable value. 
The whole field is covered, as after detailing the main 
principles of protection the authors describe the various 
current-limiting devices and proceed to discuss the 
automatic protective systems available for large net- 
works. After this, circuit breakers and H.T. fuses are 
treated, and the action of different relays expounded. 
Among the most valuable chapters are those at the end, 
in which the authors give a suggested equipment for 
a large A.C. system and reasons for their choice 
of gear; particulars of tests necessary in practice; and 
the effects cf faults on large supply systems. A plea is 
made for the issue of statements by boards of directors 
and electricity committees showing the degree of con- 
tinuity of service they cbtain from vear to year, and 
the causes and remedies from any interruptions that 
occur. Some notes on faults which have occurred in 
the Glasgow supply system are published by permission, 
and are of the utmost value as an index of the great 
progress recently made in strengthening the 
spots. Р 


AND 


weak 


ELECTRICAL INSULATION. БУЙ УУЗ mee RIP: 
A.M.I.E.E. (Pitman, 2s. 6d. net.)—Like other volumes 
in this series of primérs, a very large amount of infor- 
mation js packed away in a comparatively small com- 
pass, as the author is essentially an expert in his sub- 
ject, so that his information may be considered accurate 
and up to date, while the addition of a bibliography 
adds to the value of the book owing to the wide range 
of references. 

Materials are dealt with under various headings, and 
we should have liked to have seen a little further infor- 
mation upon the various grades of hard rubber or 
ebonite, and also upon the various grades of rubber 
insulation. connected with cable manufacture. These 
same remarks also apply to the short paragraphs upon 
moulded compositions. These occupy a higher position 
to-day in the electrical industry than they have ever 
previously held, and are certainly worthy of more atten- 
tion. We know from experience that Mr. Flight could 
ably describe such compositions, and we consider that 
they ought to be a large addition to his book. They 
have, no doubt, been purposely omitted, and the book 
written with the express idea of describing insulating 
materials of the paper, fabric and varnish class. This 
being the case, then the title of the book is, perhaps, 
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a little misleading, and its purchase disappointing to 
some. r 

The tendency of the book is to describe insulating 
materials used on the windings of electrical machinery, 
and is amply illustrated with diagrams and curves. It 
is specially recommended to young engineers in any 
way interested in such machinery, as they do not 
generally consider in any detail the question of 
insulating materials from the insulation manufacturer's 
standpoint. 

The book does not fall short of the standard attained 
by other volumes of this series. 


FAR East InpustriAL MANUAL.—A reference book 
of industries in the Orient which are users of machinery 
has just been issued by the Far Eastern Review, of 
Shanghai. The book is called “Rea’s Far Eastern 
Manual." Besides factories, it includes dockyards and 
shipbuilders, railways, sawmills, and telephone, water- 
works and shipping companies. The volume, which 
contains more than 1,000 pages of text and a further 
number devoted to advertising, lists factoriesin various 
industries. In many cases, especially of the larger and 
better-known plants, the manual gives a minute descrip- 
tion of the equipment installed. In a section devoted 
to electric light and power plants, 116 double-column 
pages are required to list and describe those in the Far 
East, the list covering plants in China, Japan, Korea, 
Formosa, the Philippine Islands, the Netherlands East 
Indies, the Straits Settlements, the Federated and 
Native Malay States, British North Borneo and Siam. 
According to the preface, go per cent. of the material 
is from official publications or from other authoritative 
sources. 


Various Items, 


Blackpool.—The large new pavilion at the west end of the 
North Pier, to replace the one destroyed by fire, will be one 
ot the finest concert halls in the kingdom. The electrical 
installation is being carried ovt by J. Lomax, Kendall and Co., 
of Manchester. 

Aylesbury.—A small electrical exhibition is being arranged 
in connection with the official starting-up of the new turbo- 
alternator about the first week in September. The present 
tariff is gd. per unit for the first few units, then 2d., and as 
this is likely to be reduced substantially in the near future, 
good business should be effected.  Particulars from E.D.A. 

Finance.— W. T. Henley’s Telegraph Works Co., Ltd., are 
paying a dividend on the preference shares at the rate of 
4} per cert. per annum on September 1, and an interim divi- 
dend on the ordinary shares of 1s. per share, less tax.——The 
accounts of the Stepney Electricity Undertaking to March 31 
last show much better results than were anticipated, owing to 
a general revival of industry in the borough. The gross profit 
is £137,066, which is nearly 14 per cent. on the averaged 
capital expenditure and over 20 per cent, on the balance of 
outstanding loans. An increase of nearly two million units for 
power purposes was obtained as compared with the preceding 
year. 
" Personal.—Mr. A. H. Jackson has resigned his position as 
traction representative to the English Electric Co., Ltd., on 
being appointed sales manager of the Electric Traction Dept. 
of the General Electric Co., Ltd., Magnet House, Kingsway, 
London, W.C. 2. Mr. Jackson, who was formerly traction 
representative to -the British Westinghouse Electric and Mfg. 
Co., Ltd, received his technical training at the Finsbury 
Technical College, and has hed a wide and specialised experi- 
ence in all branches of electric traction work, having been 
identified during the last twenty-two years with the Brush 
Elec. Engng. Co., Ltd.. the London Underground Rlys., the 
British Elec. Traction Co., Ltd., and the L.C.C. Tramways 


.J. Lyons and Co., Lid.—-The National Society of Supervising 
Electricians are paying a visit to the uew Greenford factory 
to-morrow, the 18th inst, to inspect particularly the many 
interesting applications of electricity : 

Aldershot Military Power Station.—Colonel А. С. Stevenson, 
who was officer in charge of electrica! machinery when the 
station was first established, has now returned as chiet en- 
gineer of the command. Captain A. J. Mayne, who has just 
completed 25 years as chief electrical engineer to the- command, 
has been made the recipient of a present and testimonial of the 
good feeling of the staff. 


Holywood (Co. Down).—A tender has been accepted from the 
Holywood Gas Co. for the lighting of certain lamps for the 
season, and the Council passed the following resolution:— 
“That the price now submitted is an increase of 56.33 per cent. 
on the proposed contract for a five years' period, and it is 
with regret that we are compelled to accepted the tender." In 
connection with the proposed electricity scheme, the Town Clerk 
has been instructed io communicate with the Belfast Corp. 
end ascertain if they would be prepared to supply, and upon 
what terms. 


Broadcast Time Service. Every listener-in may rest assured 
that the time signals sent. cut from the British Broadcasting 
Company's new stations will be of the most accurate nature. 
For some time past the Birmingham station has been equipped 
with a system of *Pulsynetic " electric clocks supplied by 
Gent .and Co., Ltd. (Faraday Works, Leicester), and now, 
owing to the unqualified success of this system, it has been 
decided that the new stations at Aberdeen, Bournemouth an 
Manchester shall be similarly fitted. — Each installation has a 
masier clock, from which the time signal is given, and from 
the beat of whose pendulum the announcer counts the seconds, 
In addition, three secondary dials. driven by the master clock, 
indicate uniform and accurate time in the other important 
rooms in the station. 

Coopers Hill War Memoria! Prize.—The foregoing, founded 
by members of the Royal Indian Engng. College, Coopers 
Hill, in commemoration of members who fell during the war, 
is awarded annually by the Inst.C.E. and triennially in turn 
by the LE.E., the School of Mulitary Ingng., Chatham, and 
the School of Forestry, Oxford. The prize, which consists of 
(а) a bronze medal, (0) a parchment certificate of award, (с) a 
money prize of the value of about £25, is awarded for the 
best paper on a professional subject selected by the Council 
making the awarl. One of the triennial awards falls this year 
to the Council of the I.E. E. The subject of competitive mono- 
graphs is, «Ап Historical and Critical Survey of Atmospheric 
Electricity and Protection against Lightning," Papers, by 
corporate members who were under thirty years of age on 
January т, 1923, must lie submitted- to the Secretary by 
December 31, 1923 


Trade Notes. 


The British Thomson-Houston Co., Ltd., are making a very 
special offer of artistic semi-indirect lighting fittings at reduced 
prices to the trade during the present month. The fittings 
may be inspected at Mazda House, 77. Upper Thames Street, 
E.C.4; or at any of the company’s provincial showrooms. 

Two attractive showcards, measuring 12 in. wide by ro in. 
deep, have been issued by the Hart Accumulator Co., Ltd.. 
of Stratford, London, im which are illustrated the various types 
of *Hart " batteries for radio-wireless work, which are in such 
large demand for wireless circuits. These cards are printed 
in three colours, the letteringsbeing white on black, mauve and 
green background respectively, so as to give a greater variely 
in any colour scheme which ihe trade may require. To those 
interested who have not vet received them, these showcards 
may be obtained on application to the company. Stocks are 
held of all the batteries illustrated, ready for immediate 
delivery at any time both from the Stratford works and the 
company's branch offices at Birmingham, Manchester, Glasgow 
and York. 

A neat showcard, in blue, white and black, issued by the 
Edison Swan Electric Co., Ltd. (Ponders End. Middlesex), 
depicts Ediswan wireless apparatus, batteries and valves, and 
cxhorts wireless enthusiasts to “Use Ediswan and hear every- 
thing.” Е 

A mail card from Frederick Pratt (66, Victoria Street, S.W.r) 
illustrates and prices 25 and 60 amp. at soo volts Safety Fuses. 


Tope 


ELECTRICITY. 459 _ 


2 


ET RPRCITALTA 


AUGUST 24, 19283. 


CONTENTS. PAGE 
The Refrigerating P'ant as an Aid to Business о. 439 
N.A.S.E. Scholarships ds cac. Vno) 
The Shipping, Engineering, Ad Machinga нод ДАТ 
Ouestions and Answers by Practical Men ... act И ООДА? 
Current Topics о 8- ро 555 ost TAAS 
Telegraphy—Grade L (eee 3) - tea bile ААБ 
Ellison “МИ” Type Circuit Breakers oc ici АДУ 
Various Items ves ws 565 205 io: TU ATO 
Reviews of Books ... 2 554 ee we 449 
Something New in Switch Gear A Dus A -. 450 
Trade Notes boc осо yn ANC cec РАБО 


THE REFRIGERATING PLANT AS AN AID TO 
BUSINESS. 


Bv JAMES TYLER. 


Whilst most of our large towns have provision for 
ice making and cold storage, yet it may be said 
without fear of contradiction that the provision might 
be doubled in each case, without in any way approach- 
ing the point at which the capacity of the district 
to use these conveniences would be exceeded. 

In the smaller towns, ranging from, say, 5,000 to 
50.000 population, the matter has hardly been touched, 
and the scope is very considerable. 

Both in the large town and the smaller community, 
the provision or extension of cold storage and ice 
making should be nursed and encouraged by our in- 
dustry. 

The large town will, perhaps, instal two or three 
compressors, each demanding 80/90 b.h.p., and one or 
two smaller auxiliary motors. The smaller towns may 
not put down a public installation, though this is usually 
best, but they certainly will, with slight encouragement, 
yield a good harvest to the enterprising contractor in 
the matter of small self-contained sets. These latter 
may only demand from 1} to 6 b.h.p., are practically 
automatic in their action, and require little attent:on. 

The load is a most acceptable one to any electricity 
supply authority, for the following reasons:— 

(a) The load is practically constant, and it pays to 
run the plant for ten or twelve hours per day, or 
throughout the 24 hours if business demands. 


(b) The greatest demand! for ice is in the hot , 


weather, when the demand for lighting is practically 
non-existent, and in the winter months it can be 
arranged to run the plant on most days when the 
peak loads at the works are over. 

(c) The provision of ice and cold storage is a grow- 
ing and expanding business ; one in demand, and there- 
fore likely to be stable, well to do, and able to meet 
its accounts with regularity. 

The average electrical contractor knows less than 
nothing about the refrigeration process. Whilst this may 


i receiver, 


be looked on as a drawback, it is by no means an 
unclimbable obstacle, as any of the leading makers 
of plants, or consultants in that iine, will arrange 
the installation in such a matter that its working is 
quite simple and straightforward. 

In the larger plants it 1s necessary to engage a man 
accustomed to the type of work; whilst in the small 
individual plants, such as those at hotels, institutions 
or large meat and provision shops, the plants supplied 
are sufficiently automatic to run with unskilled viten- 
tion. 

In a small borough of 25,000 inhabitants, having 
a struggling electricity works, the installation of 
a public ice factory and cold store wouid provide, say, 
a constant 20 horse-power load for ten hours a day 
in summer, and, say, five bours in winter, during the 
first year. 

In thc second vear, the benefits to the meat, fruit, 
fish and poultry trades would have so impressed them- 
selves. on the town that extensions would be prob- 
able, at first in the matter of longer working hours, 
and then with further plant. 

Perhaps the best way for any interested electrical 
man to proceed is to sound one or two of the leading 
tradesmen in his town, point out how they can keep 
surplus goods over the week-end, carry larger stocks, 
and be certain of selling them ; to-day, such tradesmen 
dare only carry a small stock, disappoint some cus- 
tomers end lose profit, or lay in a larger stock, risk 
being left with some of it over the week-end, and being 
ferced to sell at any upset price in order to avoid a 
total loss on the stuff left over. A cold store obviates 
this at once; enables the buyer to get better terms by 


purchasing in larger quantities, and protects him against 


both loss of trade and loss of stuff. Another feature 
of such ventures is that the Government and also 
Municipal authorities are favourably disposed towards 
such plants, as they assist to render de town proof 
against being starved out by a railway or transport 
strike. 

The sum required to start such a place is; not 
beyond the leading half-dozen tradesmen in such 
boroughs; and on many grounds it is preferable to 
keep the capital of the concern as local as possible. 

Take a town of 10,000 inhabitants. Judging by what 
has been experienced elsewhere, such a town would 
do: well to start up with a plant capable of giving, ѕау, 
five tons of ice per 20 to 24 hours, and also providing 
for 6,000 cubic feet of storage. The most up-to-date 
system is the dry compression method, and this could 
be put down for about £2,500, exclusive of buildings. 
The amount would inelude compressor, condenser (type 
and cost depends on the local water supply), liquid 
and also a' complete ice-making plant. This 
latter is a little. job all to itself, complete in every 
way with ice cans and a small overhead crane running 
over the top, to facilitate handling the ice and filling 
up with fresh cans, fans and air coolers, and specia! 
ammonia piping. All these features are under the ice 
plant contract, ала the contractor simply has to con- 
nect up to the motors and lights. It is, of course, 
imperative to specify that the plant shall make pure, 
clear, merchantable block ice. 

In the above estimate the motors have been included 
and would represent about 35 b.h.p. all told, that for 
the cempressor being about 25 b.h.p. 
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Building is the most elusive cost to fix in writing 
an article such as this, because in many towns it is 
possible to make an old mill юг brewery come in for 
the purpose; the latter, an old brewery, is especially 
suitable, owing to the fact that a good supply of water 
for condensing purposes will be on site, a good pure 
town's water "supply laid on, lifts, cold rooms, and 
various sized rooms and chambers also being ready 
made and easily adapted to the purpose of an ice 
factory or cold store. The building must lend itself 
readily to having the walls insulated for the cold rooms, 
and for a plant the size now being discussed it will 
suffice to leave, say, £800 on the estimate for this 
purpose, and this should be ample. One point to be 
noted is that the town's meter itself must not be 
unduly acid. This can be considered, however, when 
the plant is being definitely schemed out, and is not 
often a source of trouble. 

The cost, therefore, of such a scheme would be, 
sey, £3,300, if electrically driven, and including a 
reasonably good sum for building. This is one advan- 
tage of the electrical drive, the capital is very low; 
also, the space occupied is least of any type of plant, 
and a good standard medium-speed motor can be 
used to drive a slow-speed compressor by belt. 
makes, perhaps, the most economical type of unit. 
Also, the electrical method costs least for upkeep, 
attention, insurance, stores, oil, water and depreciation. 
The motors, the lighting, and any other electrical ser- 
vices would, of course, fall to the local contractor who 
had been enterprising enough to initiate such a ven- 
ture; he would probably be invited to take a seat 
on the board, owing to his technical electrical know- 
ledge being valuable to the company. 

The running expenses would be roughly as follows. 
Allow the plant to be working 300 days a year, for an 
average of 20 hours a day, and with current at 2d. 
a unit purchased. 

Allow 30 units per hour as the normal output, and 
this gives a cost of боо units, or 1,200 pence, per 
full working day. Thus, £5 a day, or £1,500 a year 
represents power charges. Wages, water and stores 
would bring the cost up by another £600 a year, so 
that the total yearly expense would be £2,100. 

Against this, the plant would sell, say, 1,250 tons 
of ice during such a working year, at a cost of approxi- 
mately £3 тоз. a ton. It is probable that in a country 
town the cost per ton of ice now delivered by trans- 
port is nearer £5, and this has to be paid for as ton- 
nage at the loading station, not the delivery point. 
Thus, the price mentioned is conservative enough to 
be safe. 

One thousand, two hundred and! fifty tons of ice at 
£3 10s. а ton represents an income of £54,375 a year, 
leaving a margin of £2,275. Depreciation of plant 
at ro per cent. will absorb £330, and leave £1,945 to 
be otherwise divided. This is sufficient to reserve a 
portion and pay ro per cent. on a capital of £6,000. 

Thus, the returns from a well-managed plant, having 
the chief users of the district as its shareholders, may 
bc very attractive. 

Naturally, the above figures can only be approximate, 
but they are somewhat against the project rather than 
in its favour. 

The load is well worth having to any local electricity 
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supply; one of the best features is that it is possible 
to put down a duplicate set, and so to run the whole 
plant at the best possible economy according to the 
demand. Whilst the efficiency of such small sets is 
surprisingly high to-day, yet, as in other activities, the 
larger scale production gives the best possible results. 
The plant can be started with a five-ton set, and then 
another similar or larger set installed, or even a two-ton 
set could be first installed. The matter is elastic to 
a high degree. 

If power is not already on tap, then it might easily 
be the start of a local power supply; or, if started on 
its own, could be put down to generate current at 
below 2d. a unit probably, and should be so laid cut 
that it will be available for connecting to the local 
supply when that starts its career. 

It would be an ideal plan to run both concerns 
together, as the ice industry would help the electric 
supply through the summer, and be the nucleus of a 
really decent load for a small place to start up with. 

In any case, the points to be noted by the contractor 
are, that such plants will come whether he is in at 
them or not; if he is in at them, so much the better 
tor him. Such plants are also always likely to extend, 
as it is found that many classes of provisions are the 
better for being kept at a level temperature than stored 
without this precaution. 

Thus, besides the initial work, the enterprising elec- 
trical man who helps along such a venture stands to 
obtain a really good and constant customer. In short, 
the work is there, almost for pickiag up. 


N.A.S.E. SCHOLARSHIPS. 


The National Assocn. of Supervising Electricians, 
82, Victoria Street, S.W.r, announce a scheme of 
scholarship exhibitions open to their members. This 
is an active translation of their general policy on 
education, which rightly recognises that the work of 
the skilled foreman and supervisor gets more and more 
complicated each day with the advent of new inventions, 
A complete theoretical knowledge is as indispensable 
as a thorough knowledge of the practical side of the 
industry, and it is incumbent on the Association to 
enccurage and assist its members in obtaining such 
advantages. 

With this end in view, the Board of Control have 
decided to make a commencement with the following 
scheme :— 

Three scholarships are to be offered, one for mem- 
bers under 23 years of age, and two for those above 
that age. 

The scholarships will be tenable anywhere, subject 
to the approval of the Asscen, 

In the case of those under 23 years of age, the 
scholarship will be of the value of £6, payable 3os. 
per annum for three years, and ros. per annum for 
books. 

The two scholarships for seniers are of the value 
of £7 each, payable £2 per annum for three years, 
and Zi for books. 


To enable successful candidates to take advantage 
of this year's sessions, which commence in September 
next, the prizes will be awarded by a Special Selection 
Committee. Applications are to be sent to the General 
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Secretary of the Association, not later than the 3oth 
inst., giving replies to the following: questions :— 

т. Why I think I should be awarded this scholarship. 

2. Present occupation and positions held. 

3. Particulars of experience to date. 

(To be answered by juniors only). 
general education. 

Such a scheme as outlined is naturally imperfect in 
its details at the commencement, and it is hoped that 
this will only be the beginning of something larger in 
the future. Seeing that the project was only mooted 
in July by the President, Mr. W. E. Highfield, 
M.I.E.E., it is creditable that a concrete scheme has 
been already launched. 


Particulars of 


THE SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION. 


The latest bulletin issued in connection with this 
Exhibition, printed in English, French and Spanish, 
has been circulated very largely abroad, as well as at 
home, and shows the wide range of interests to be 
represented at the Olympia display from August 31 
to September 22. There is a list of some forty institu- 
tions which are to pay official visits, and these func- 
tions will afford three weeks' exchange of courtesies 
between British manufacturers and potential customers 
from overseas. Members of:the Honorary Committee 
of Experts will act as guides to parties during the run 
of the Exhibition. A glance through this bulletin is 
sufficient to show the world-wide value of this Exhibi- 
tion, for exhibits applicable to shipping and every form 
of engineering specially applied to overseas as well as 
home use are very numerous. It is confidently expected 
that the visits of Admiralty officials, port, dock and 
harbour authorities, steamship owners, railway officials, 
British consuls, construction engineers, from nearly 
every country in the world, will provide a much needed 
stimulus to British trade. 


OUTDOOR WIRELESS DEMONSTRATIONS. 


The ease and speed with which outdoor broadcasting 
demonstrations can be arranged at almost a moment's 
nctice is clearly exemplified in two photographs of 
** Gecophone " demonstrations recently brought to our 
notice. 

The first shows a char-a-banc belonging to the fleet 
of the City of Oxford Motor Services, Ltd., which was 
equipped for a journey to London and back with a 
complete wireless installation. It was late on 
Saturday evening, May 19, when the Oxford Wireless 
Telephony Co., Ltd., were instructed by the City of 
Oxford Motor Services, Ltd., to prepare the char-a- 
banc for its trip on Monday. Tn spite of the very short 
notice, a battleship type aerial was erected on the 
vehicle within a few hours, this stretching from the 
front of the bonnet to the extreme rear of the car. The 
earth connection was made to the magneto switch, and 
the magneto itself was provided with a lead screen 
which completely enveloped it. The set used was a 
“Gecophone " 2-valve receiving set, and a loud 
speaking equipment was also included. By тт o'clock 
on Sunday morning the whole outfit was ready for the 
road, and a practical test was made when broadcasting 
commenced at 8.30 p.m. 


Digitized by 
NTERNET ARCHIVE 


The char-a-banc was driven as far as Stabhampton 
village, where the inhabitants listened with appreciation 
to the magnificent choir of St, Stephen’s singing an 
anthem, musical selections by the Highgate Silver 
Band, and a sermon by Bishop Taylor-Smith. 

On Monday morning the char-a-banc started lor 
London, but no wireless could be received until the 
evening as the broadcasting station was not in opera- 
tion. During the afternoon the char-a-banc was parked 
outside the Zoological Society's Gardens at Regent's 
Park, and at 5.30 p.m. the children's stories were 
received and transmitted to a large audience by means 
of the loud-speaker. On the return journey the adult 
programme was switched on at 7 o'clock, and at 
Maidenhead the char-a-banc stopped outside the Dumb 
Bell Hotel, where another audience collected and 
expressed their appreciation.. At Henley another stop 
was made at g p.m. to allow the story of the opera 
* Aida " to be. heard by the passengers. The vehicle 
started on the last stage of its journey to Oxford just 
as the London Station switched over to Covent 
Garden, and the passengers were able to hear the opera 
the whole of the way back. No interference whatever 
was occasioned by the magneto owing to the efficiency 
of the lead casing alrez ady referred to. 


In the second instance a stand was used to give 
public demonstrations of wireless at the annual Rose 
Queen and Pageant recently organised at Stretford in 
aid of the Stretford War Memorial and Nursing Fund 
and the Lord Mayor of Manchester’s Two Million 
Shilling Fund for the Manchester Hospital. This 
demonstration, too, was arranged at very short notice, 
the final consignment of apparatus not reaching the 
ground until seven minutes past four in the evening. 
By twenty past four everything was. in readiness and 
the music in full progress. A standard ‘‘ Gecophone ” 
2-valve set with loud-speaker equipment was used for 
the main demonstration, and ev ery note and word was 
distinctly heard over an area of 125 yards radius. This 
demonstration was organised by Mr. Charles Cooper, 
electrical engineer and contractor, of 36, King Street, 
Stretford, Manchester, and experienced amateurs who 
were present have stated that never before have they 
heard wireless transmission so perfectl- reproduced. 


"MARCONI ” VALVES. 


As recently announced in our advertisement pages, 
the G.E.C. have been able to effect a very material 
reduction in the prices of Marconi valves, types “R ’ 
and ** D.E.R.^ This highly satisfactory state of 
affairs, we are advised, has been made possible by 
the increased demand for these valves and by improved 
manufacturing processes resulting in a reduction in the 
cost of production. These reductions will undc ubtedly 
have a far-reaching effect on wireless trading, and they 
are none the less welcome coming at a time when the 
business is suffering from a certain amount of depres- 
sion. We have alw ays been of the opinion that even 
at the original price the “D.E.R.” low-temperature 

valve was worth while by reason of its very long life 
did the small battery power it demands, but at the 
reduced price these oues are multiplied many 
times. In addition, the valve are markedly free in 
operation from scratching and ca parasite noises, 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under *' Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we seleot for competitive replres in this column. 

ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient mertt. Competitors desiring 
the бып of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

` Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
aná address must be sent with the manuscript as а guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz отр н who win the first or second prize the most times during the next twelve 
months. i 

The words ‘‘ Questions and Answers” or '" Q” and “A” should be placed at 
the top left-hand corner of all letters intended for this column. 


QursrION No. 105 
I hear that in America they have an instrument 
known as a foot-candle meter. What is this for, and 
how does it worl?—'' WIREMAN.” 
Question No. 166. 


Can any reader give me details of a good electrical 
fire alarm system? I wish to instalit in a small work- 
shop where the temperature is always varying owing 
to the intermittent tse of a muffle furnace.— ' TURNER.” 


(Replies to Questions Nos. 165 and 166 must be 
received not later than August 25, 1923.) 


Answers to Questions. 


Question No. 161. 

Are there any hard and fast rules for the earthing 
ot motors? The other day one of my motors, 10 b.h.p., 
440 volts D.C. 3-wire, developed an earth. To my 
surprise, the earth wire, connected from the motor to 
the conduit, fused. This wire was about 4 in. copper. 
As this was evidently not strong enough, what wire 
should be used?—'' EXAMINER. "' 


REPLIES TO QussTION No. 161. 

The first prize (10s.) has been awarded to * E. M. F." 
for the following reply :— 

In reply to “Examiner’s” question, the Institution 
of Electrical Engineers, in their wiring rules, which 
should always be observed when carrying out instalia- 
tion work, state (Rule No. 34) that “Earthing con- 
ductors (earth wires) must be of copper of a cross 
sectional area not less than that of a No. 14 s.w.g. 
One such No. 14 s.w.g. conductor for every 50 amperes 
of working current or part thereof, or a conductor of 
equivalent cross sectional area shall be used." 

Since the full-load current of a, ro-h.p. 460-volt 
direct-current motor is well under 50 amperes, and а 
copper wire i in. in diameter is much thicker than 
the No. r4 s.w.g. laid down in the rules, one must 
look for some cause, other than the cross sectional 
area of the earthing wire, for the burn-out. 

Now, in order to protect the motor from damage due 
to heavy currents flowing either on account of overload 
or faulty insulation, a pair of fuses, or a double-pole 
circuit-breakér, should be inserted between the source 
of supply and the motor, and they should be propor- 


tioned to cut off current when, say, not more than 
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150 per cent. to 200 per cent. of the normal full load 
current is flowing. Phe normal full-load current of 
an ordinary commercial ro-h.p. 460-volt direct-current 
motor would be about 18 amperes, so that the fuses 
or circuit breaker should opea the circuit when 27 to 
36 amperes is flowing. 

Any current which passes to earth via the motor 
frame and earth wire must pass through the fuses or 
circuit breaker first, consequently an earth current of 
36 amperes would cause current to b= cut off from the 
motor if everything were in order. 

The question then arises: “What current is required 
to fuse a 1 in. diameter copper wire? ” and the answer, 
obtained from any reliable table of fusing currents, 
is in the neighbourhood of доо amperes. 

It is clear, therefore, that a current many times 
greater than the full-load current of the machine must 
have passed through the protective gear and earth 
wire, hence the motor is either— : 

(а) Not provided with suitable overload protective 
gear, or 

(b) If overload protective gear is installed it is not 
working properly. a 

If (a) is the case, the remedy is, of course, to provide 
suitable gear forthwith. 

If (b) is the case, and the protective gear takes the 
form of fuses, the fuse wire should be replaced by 
a smaller wire calculated'to blow at 150 per cent. to 
200 per cent. of the full-load current of the motor, 
according to the class of load. 

If the protective gear is, a circuit breaker the settings 
should be adjusted to trip at the current; mentioned 
in the precediag paragraph, and the breaker should 
be tested to ascertain that it does actually trip at the 
predetermined current. Care should also be taken 
to see that all moving parts are free from any tendency 
to stick. 

Circuit breakers for direct-current systems are some- 
times fitted with one overload release only. This is 
quite sufficient if the system is purely a two-wire 
system, but if it is threeswire, two overload releases 
are necessary on a circuit breaker controlling the two 
cuter wires. 

If *Examiner's" motor is protected by a double- 
pole circuit breaker and the system of supply is 460/ 
230 volts direct current three-wire, I would advise 
him to see that his circuit breaker has an overload 
release on each pole. 

If only one overload release is provided his breaker 
might. be set and working correctly, but an earth on 
the side unprotected by an overload release would not 
trip the breaker, and so a current high enough to 
burn out the earth wire would be allowed to pass. 
This is assuming what is almost invariably the case, 
viz., the middle wire is earthed at the station.— 
“Е Miah ss 


The Second Prize Winner’s reply will be published in 
due course. 


—_—_—_——_—_——— ÀÓ— — 


B.E.X., 1924.— We have received from the Board of the 
British Empire Exhibition a copy of the list of exhibitors in 
the Shipbuilding, Marine, Mechanical and General Engineering 
Section of the Exhibition, which is being organised by the 
British Engineers’? Association. Already 276 firms, occupying 
203 stands, are represented in this section, which is the largest 
number of exhibitors in any single industry ever seen in any 
one exhibition, 
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Current Topics. 


The recent announcement, widely circulated in the 
lay Press, that an American chemist has discovered a 
radio-active light in liquid form which 
Light. can be poured into за bulb, and will 
last for many years, prompts the re- 
flection how little we know, even in these enlightened 
days of scentific progress, about light itself. We are 
all of us familiar in a general way with daylight, the 
natural illumination derived from the sun, just as we 
are conversant, in a popular sense, with what we term 
* electric light," ''gas light," or the light derived 
from oil lamps and candles. We even speak loosely 
of the term—light—e.g., ‘‘ Look at the electric light; 
isn't it brilliant? ” Now light, as every modern 
school-boy is taught, is in itself invisible, but possesses 
the capacity of rendering visible the various objects 
upon which it is allowed to fall. 


Again, with advancing civilisation, what complex 
processes we adopt to procure artificial light. We take 
coal, a natural product, the result of goodness knows 
how many thousands of years' natural processes, burn 
it even to-day in a woefully wasteful fashion under 
boilers, generating steam, which in its turn is passed 
through turbines ; these machines drive dynamos, gene- 
rating electrical energy, which again is retranslated 
into heat energy for the purpose of raising a thin fila- 
ment to a high state of incandescence, and that glow- 
ing filament emits light. What a round-about way of 
arriving at a simple goal. Yet we cannot do any 
better having regard to our present knowledge of the 
art of illumination. On the face of it, there would 
appear to Бе a far simpler way of storing the sun's 
energy and reproducing it after sunset for purposes of 
artificial illumination if only we could master the secret. 


Looking back over the history of electric lighting 
since the first electric light was produced with the aid 
of batteries and opposing carbon electrodes, I am in- 
clined to think that our men of science, inventors, 
engineers, and allied workers follow the leader too 
meticulously ; the pioneer discoverer of a fundamental 
principle, like that of the capacity of electrical energy 
of being readily transformed into heat and light energy, 
sets in motion a train of thought which spreads through- 
out an interested section of the community who apply 
themselves to a further exploitation of that fundamental 
principle to the exclusion of all else. There is not suffi- 
cient imagination in the average scientist's mind ; he is 
too prone to think in terms of one idea. He does not 
reason sufficiently on an elementary basis; does not 
hark back occasionally to the starting point and ask 
himself whether there is not some alternative method 
of solving a given problem to that which has already 
become stereotyped. j 
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Personally І ат of the opinion, although I shall 
probably not live to see it, that the ultimate solution 
of the problem of artificial lighting will be solved by 
some ridicuoulsly simple process of direct storage ol 
the light energy of the sun during the hours of day- 
light. The principle exists to-day, has been known fo! 
years; in fact, in the shape of luminous paint, a layer 
of radio-active matter which, exposed to direct sun- 
light, has the property of glowing in a visible manner 
after dark, but in our present knowledge of its pro- 
perties, does not emit sufficient light to be cf any practi- 
cal service, except for certain minor uses. Radium, 
again, with its wonderful properties, affords a fascinat- 
ing glimpse into the possibilities of the future when 
its properties and those of radio-active substances are 
better understood. 


Again, I urge that we neglect the fundamental 
sciences in our restless pursuit of the unattainable. 
Take modern wireless telephony, and the wonderful 
strides which have been made in perfecting this method 
of communicating music and speech to a distance. 
How many devotees of broadcasting have taken the 
trouble to study anew the fundamental principles of 
sound, сг “© acoustics,’’ as it was known in my school 
days? It is in reality a very complex and fascinating 
science, whose first principles are almost entirely 
ignored or overlocked by the designers of sound repro- 
ducing devices. Hark back to Philip Reis's early 
telephone receiver and consider how he set about pro- 
ducing a colourable imitation of the complex mechanism 
of the human ear; compare his forethought and in- 
ferential reasoning with that of the present-day designer 
of a wireless receiver or loud-speaker. 


No, we are plagiarists, imitators, slavishly following 
a fashion set by earlier discoverers of a new principle, 
and although it cannot be denied that wonderful pro- 
gress has been made in the development cf these 
primary ideas, and that very clever brain work has 
been evidenced in that development, true originality 
is nevertheless sadly lacking. All of which serves to 
emphasise the vital importance of original research. 
We cannot devote too much attention to the importance 
of this line of work. What is more, we want to breed 
a race of research workers, trained in thinking along 
original lines, working along original lines, and not 
becoming wedded to an idea at any early stage in their 
laboratory experience. Research calls for active and 
untrammelled brain work, free from tiresome routine, 
or toa close and intimate an association with the 
advancement of a single idea or chain of ideas. Change 
of work from time to time, according to the tempera- 
ment of the individual, should go far towards prevent- 
ing the natural tendency to follow one line of thought, 
allow the brain to get into a groove as it were 


It is to be hoped that the Parliamentary Committee 
which is considering the pressing problem of unemploy- 
ment during the coming winter will 

Industry and succeed in framing a programme of 
the Dole. activity which will prove acceptable 

to the House as a whole, and enable 

some of the many thousands now subsisting on the 
dole to be usefully employed on real productive work. 
There is no more soul-destroying influence than lack 
ef occupation, coupled with the knowledge that 
although one is out of a job a beneficent Nation will 
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net permit starvation, but will суеп maintain the idler in 
comparative comfort, leaving him to while away his 
time as seems best to himself or herself. The dole 
system has had a most pernicious influence on the life 
of the Nation; it has converted temporary unemployed 
into chronic idlers by the hundred, and, once a man or 
woman allows himself or herself to degenerate into such 
a state of mind, it takes time and pewerful influences 
to bring about the reverse process of conversion into 
useful units of an industrial organisation. 


The iniquitous dole is responsible for a goodly pro- 
portion of our present burden of taxation, w hich, in 
its turn, reacts on the costs of production of practically 
every class of manufacture. The more we can do to 
provide useful employment for those at present drawing 
the dole, the better for the country as a whole. It is 
far preferable to spend a million of the public money 
on real productive work, than to present that same 
million as a free gift to some hundreds of the population 
for doing nothing and doing it aimlessly. In this con- 
nection the projected electrification programme referred 
to in my notes a week or two back is full of promise 
for the future, but matters must be speeded up if we 
are to get the wheels revolving in time to deal with 
the winter unemployment problem. We are now enter- 
ing upon the autumn, and there is much to be done 
before large bodies of men can be engaged on some 
of the contracts which are at present in contemplation 
emerge from the ''consideration'' stage. Let us get 
on with the job as quickly as possible. 


In our issue of August 3, I referred to the Engineer- 
ing, Machinery and Shipbuilding #Exhibition, which 
wil be held at Olympia from 
August 31 to September 22 inclusive, 
and mentioned that it was being sup- 
ported by a number of the most 
important firms in the electrical industry, as well as by 
manufacturers of internal combustion engines for 
electric lighting, motor boats, etc. Wireless apparatus 
will also be well to the fere, so the Exhibition, will 
appeal to practically every class of electrical engineer, 
and naturally I want to hear that there has been a very 
large attendance of my readers. They are sure to have 
a good time, and, in order to help towards that end, 
the proprietors of this paper (S. Rentell and Co., Ltd.) 
are willing’ to present a ticket of admission to every- 
cne who posts them an order for a book or books value 
2s. 6d., exclusive cf postage. This announcement Is 
being made in the advertisement columns of this issue, 
but I repeat it here, because I want every reader to 
make the oifer as widely known as possible. Then, 
when you are there, come and see us at Stand 4, Row 
A, close to the main entrance. You will be welcome. 


“ Electricity ” 
at. Olympia. 


It is a pleasure tco note that, according to the official 


organ of the E.T.U., the electrical trade is showing 
signs of steady improvement, and 

A Hopeful there are larger loads generally on 
Sign. the central stations. Unemployment 

is still abnormal and likely to remain 

so for a considerable time; but, after all, it is better 


” 


to "talk happiness 


than to be too pessimistic, and, 
as there is 


harmony between employers and trade 
unions so far as our industry is concerned, I hope that 
all firms having contracts to place will give them out 
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with the least possible delay. Prices are now far more 
stable, and a. steady volume of work would be of untold 
value to electrical engineers in particular, as well as to 
the country as a whole. 

ELEKTRON. 


TELEGRAPHY.—GRADE.I. (1923).* 

Being Solutions to the Questions set » the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 436.) 

О. 10.—Describe, with a diagram, the single-needle 
instrument. What do you mean by double-current 
working? Is the single needle worked cn the double- 
current system 2 

A. 10.—In the single-needle system of telegraphy a 
code of signals based upon the Morse code is used ; the 
dots and dashes, however, do not differ in length, but 
are distinguished from each cther by the direction of the 


deflection of a magnetic needle, a deflection to the left 


representing! a dot and a deflection to the right a dash. 

For the reception of signals a galvanometer similar 
to the ordinary single-cutrent galvanometer is. used. 
The reversals of current required when signalling is 
effected by means of a commutator, which consists of 
two tapper keys.. Each key is of wood, and has a 
metallic extension at the back end which moves between 
two contacts. Fixed to each wooden key in front of 
the bearing is a contact screw, which makes connection 
with the negative pole of the battery when the key is 
depressed. The commutator has six terminals, and the 
internal connections made by the keys in various 
positions are given in Fig. 4. 
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“TAPPERS 
5 luremMaL Connections : 
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FIG. 4. 


The connections of a circuit are shown in Fig. s, 
in which the left-hand tapper at the up-station is 
This corresponds to sending 
a dot, and the direction and path of the current. are 
shown by the arrows. Tf the right-hand tapper at the 
up-station 15 depressed, as is required for sending a 
dash, the positive pole is put to earth and the negative 
pole of the battery to line, thus the direction of the 


* The standard text books: fov this. Grade ave > “Fhe Tele- 
graphists’ Guide,” by Bell & Wilson (20th thousand, 35. 6d..met), 
and “ Questions and Solutions in Felegraphy and Telephony, 
Grade I.” by Few (5th edition, revised, 5s. 6d. net). 
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current, and therefore the deflection of the needles of The magnetic blow-out coils are series connected, 
М > ` ` AI у; ^ Д 

the galvanometers, is reversed. i and are fitted to both A.C. and D.C. breakers. Phe 
The galvanometer coils are each wound to a resist- | magnetic field is set up between cast-iron cheeks which 
ance ot 100- ohms, and a current of 15 to 20 milli- | are vitreous enamelled to serve as fire proof insulating 
amperes is required for satisfactory working. barriers between the poles. The arc formed between 


the spark contacts is enclosed between the cheeks, and 
is controlled by the magnetic field throughout its 
length, thus ensuring the maximum breaking capacity. 

The dispositicn of the contacts and the design of the 
magnetic system were determined on the results of 
exhaustive research, which gave data enabling the 
makers to state definitely the circuit-breaking capacity 
in amperes at various voltages. Thus, a No. r or 
No. 2 size breaker is listed to break 2,000 amperes on 
a 440-volt two-wire D.C. supply, and a No. 3 size 
breaker to break 4,0co amperes. The figures for A.C. 
are much higher. These values are for а non- 
inductive circuit, and it must be remembered that all 
practical D.C. and A.C. circuits are inductive; the 
effect under short-circuit conditions may be very con- 
siderable. A breaker on an inductive circuit acts as if 
it were breaking the steady line current at line volts 
plus the induced voltage rise. The induced voltage 
rise of a circuit may be calculated so that the correct 
size of breaker according to its breaking capacity can 
be selected for the job. 


In single-current working, signalling is effected by 
stopping and starting the line current, a dot being dis- 
tinguished from a dash by the duration of the current ; 
spaces are intervals of no current on the line. Double- 
current working differs from single-current working in 
that a reverse current is sent to line during the intervals 
between the “marking ” currents constituting a letter, 
so that there is always a current flowing along the 
line. With the single-needle system, although the sig- 
nalling current flows in a different direction when sig- 
nalling a dot than when signalling a dash, the spaces 
between the elements of a letter are intervals of no 
current; hence the method of working is actually 
single current. For instance, in signalling the letter 
H, which is four dots, the line signals in both the 
single-needle and single-current Morse systems would 
consist of four short-current impulses separated by 
intervals of no current; whereas in double-current 
working, the four marking-current impulses would be 
separated by spacing-current impulses flowing in the 
opposite direction along the line. 

5 


(To be continued.) i 


ELLISON "MILL." TYPE CIRCUIT BREAKERS. 


uM Ете т: 

Fhis is a totally enclosed, “free " handle, magnetic Fhe breakers are made in single, double and triple- 
blow-out, automatic circuit breaker for use in mills, pole patterns with all the usual overload, no-voltage 
factories, workshops and non-gaseous mines, to con- | and other automatic features, adjustable time-lag 


trol and protect distribution circuits and motors. It is | devices and interlock arrangements. 
fitted with only one handle, which suffices for closing The automatic tripping mechanism is very sensitive: 
and for quick-break hand rclease. the breaker is released with certainty on overloads and 
The breaker parts are contained in a heavy cast-iron | when the voltage fails suddenly or gradually. The no- 
box with a cover over the front to give access to the | volt plunger is actuated by a spring held in compres- 
interior, and a cover suspended from the underside to | sion when the coil is energised. This spring is suffi- 
protect the trip adjustment and time-lag devices. ` The | ciently strong to release the breaker even if the voltage 
covers have packed joints,’ and, with the cable | falls off slowly, and the arrangement has the advan- 
entrances properly closed, the whole is dust-tight апа | tage that the plunger does not require raising by hand, 
weatherproof; a stream of water may be directed upon |'as in some types of breakers, the tripping devices can 
it from a hose without risk of injury. be permanently enclosed as a protection against tam- 
The current-carrying parts are mounted on steel pering, and it lends itself to electrical interlocking 


rods covered with mechanically reinforced phenol- | | with motor starters or other gear. 
aldehyde insulation. Breakable materials such as slate The circuit breakers are made in three sizes, which 


or porcelain are not used. are determined by the size of cable that can enter the 
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cases and be connected to the terminals. This is a 
departure from the standard practice of rating breakers 
arbitrarily according to the current that they will 
carry at reasonable temperatures. 


2658! 
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EMERGENCY 
SWITCH: 
if required 


EE NO-VOLTAGE OVERLOAD TRIPS | 


PIG: 2. 


It often happens that when a circuit breaker is 
delivered the customer finds that the cable available for 
connecting up is too large for the fittings on the 
breakers. Therefore, the Ellison “Mill " Breakers are 
listed in sizes for (1) cables up to 7/.064 sq. in., (2) 
up to rg/.o72, and (3) up to 37/.083. These cables 
at LE.E. rating will carry 46, 97 and 184 amperes 
respectively if rubber insulated, and 75, 157 and 296 
amperes respectively if paper insulated. The breakers 
will carry these currents without undue temperature 
rise of the parts, and if the user will run the cables at 
higher currents and consequent temperature rises, he 
must assume the same responsibility in regard to the 
circuit breakers. 
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OVERLOAD, NO-VOLTAGE. OVERLOAD TRIPS 
FIG: 3. 


Cable entrances to the breaker box. are provided at 
either side, and cone clamps, sealing or dividing boxes 
are supplied by the makers for any class of cable. 

Ammeters can be mounted on the breakers if 
required, and the breakers may be supplied with lugs 
for bolting to walls or with stands for erection on 
floors. 


The general construction may be seen by reference 
to Fig 1, and, in conclusion, it should be mentioned 
that the makers, George Ellison (Perry Bar, Birming- 
ham), have recently isSued a new list, No. 17, which, 
in keeping with their usual valuable practice, is replete 
with detailed technical and practical operating informa- 
tion. Included are some typical diagrams of con- 
nections, which we reproduce in Figs. 2, 3 and 4. 
Fig. 2 shows a single-pole breaker, the no-volt coil 
being connected with an external circuit and emer- 
gency switch for remote release. The line resistance 
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OVERLOAD, OVERLOAD, NO-VOLTAGE, OVERLOAD TRIPS 
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is necessary for D.C. circuits over 120 volts, but not 
for A.C. Fig. 3 illustrates a double-pole breaker. The 
no-volt coil is connected between poles on the load 
side of the breaker, and a link js inserted in the coil 
circuit to provide terminals for connections to an 
emergency switch, if required. Here, again, the line 
resistance is only necessary for D.C. over 120 volts. 
Fig. 4 shows a triple-pole breaker, and is the standard 
arrangement for three-phase systems with earthed 
neutrals. These connections are for the breakers (No. 
I Size) illustrated in Fig. 1. 


Various Items. 


Wages.—A printed slip (No. x) has been issued by the 
National Federated Electrical Association showing the rates of 
wages now in force in the different parts of England under the 
agreement with the Electrical Trades Union. 


Local Electrical Exhibitions. —Arrangements are being made 
for a local exhibition in Walsall, November 5 to ro. Con- 
siderable space will be allocated to the gas and electricity 


undertakings, and the exhibition will be advertised in the 
usual way. 
French Radio Enthusiasts  Demoralise Wire Service.— 


“ Listeners-in °? who daily hear the concerts broadcast by the 
Eiffel Tower wireless are accused of adding to the already 
great confusion and disorganisation of the telephone and tele- 
graph service of France. Officials of the telegraph administra- 
tion assert as an excuse for the irregular service that wires 
are being grounded everywhere by amateur wireless enthusiasts 
who do not know better than to connect their listening 
apparatus to telegraph and telephone wires. The result, the 
officials state, is grounding and endless trouble for the tele- 
graph administration. There is talk of issuing an order 
requiring everybody to apply to the administration for per- 
mission to install a wireless outfit in order to keep the official 
wires free, 
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Reviews of Books, &c- 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


-—— — 


SPARKING PLuGs. Young and Warren. (Pitman. 
2s, 6d.)—The vital importance of Sparking Plug de- 
sign evidenced itself during the war in connection with 
the ignition problems associated with aircraft and 
special internal combustion engines, which in speed, 
explosion pressures, lubrication and other details 
marked a distinct departure from anything accom- 
plished prior to 1914. The authors are tully competent 
to write with authority on this subject, having been 
engaged on ignition research in the Laboratories of 
the British Thomson-Houston Company for upwards 
of six years, and the book embodies much practical 
information obtained in the source of ‘these researches. 
There are five chapters dealing, respectively, with 
Electric Ignition, Sparking Plug Design, Sparking 
Electrodes, Composition and Properties of Plug Insula- 
tion, and descriptions of some of the leading’ makes. 
The illustrations throughout are clear, and for the 
henefit of those who desire to delve more deeply into 
the subject there is a convenient bibliography of exist- 
ing literature bearing on sparking plugs and ignition 
in internal combustion engines. The primer should 
prove of service and interest generally to motorists and 
those concerned with aviation. 


ЅімрІЕ VALVE RECEIVING SETS AND How то MAKE 
Turm. Edited By Bernard E. Jones. (Cassell. 1s. 6d. 
net.j—This is another handbook of the ''Amateur 
Wireless? series, and is compiled from the writings 


of many contributors to the pages of '' Amateur 
Wireless.” А уд, 

It contains much ' valuable information, апа is 
written clearly and concisely. The illustrations are 


good, and the diagrams particularly to be recom- 
mended. The articles cover practically all the types 
of receiving sets and amplifiers adopted for general 
broadcast receiving, and the more advanced amateur 
who wishes to construct apparatus slightly in advance 
of the usual amateur receiving gear would do well 
to consult the details given for an amateur wireless 
unit set. 

In one of the early pages in the book the high- 
tension battery is dealt with, and the suggestion made 
that “© discarded electric bell dry cells may be used.” 
Where in one or two cases such a battery may be 
successful, in the majority of cases it will definitely 
be unsuccessful, and from a battery point of view we 
should not dream of advising anyone to adopt any 
type of discarded cell for use as the high-tension 
supply to wireless receiving apparatus. For quiet 


and efficient working a really good high-tension 
battery is an essential. 
We strongly recommend the "book to amateurs 
interested in building their own sets. 
PRESS-THE-BUTTON TELEGRAPHY. By Donald 


Murray, M.LE.E. 2nd edn. (Rentell, 2s. net)—We 
are very pleased indeed to receive from Mr. Murray a 
copy of the reprint of his series of articles which ap- 
peared in the Telegraph and Telephone Journal from 
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November, 1914, to July, 1915, more particularly in 
view of the fact that it has been revised and brought 
up to date to May 25, 1923. It is a well-illustrated 
work of 84 pages, and is certain to interest a very 
large number of the readers of this paper who are in 
any Way associated with telegraph work, either in 
Government or railway, service, in this country or in 
the Colonies. We are, therefore, pleased to think that 
Mr. Murray has decided to issue this second edition, 
as it is certain to meet with hearty appreciation. 


CoMMENT RECEVOIR LA TELEPHONIE SANS Fir. By 
Joseph Roussel. (Librairie Vuibert, Paris. Price ss. 
net.)]— So many books have been, and are being, 
written on matters pertaining to wireless telephony, 
and as all these books must obviously cover the same 
ground, it at times becomes difficult to express an 
opinion on the value of the work, and to endeavour to 
differentiate between one book and the next, with a 
view to giving persons-interested in wireless some idea 
of the scope of such books. This book of M. Roussel's 
is of very great interest, giving as it does a large 
amount of valuable information to the French amateur. 
To anyone interested in the subject, and having only a 
smattering of French, the book is still very strongly 
to be recommended, and although it covers the same 
ground as so many other books, it does deal with the 
subject from what we might call a new angle. Even 
to the English amateur, the information on the Eiffel 
lower Station, details of their transmissions and 
definitions of the terms used, will all appeal, as the 
Station is so easily received in this country. Follow- 
ing his data is a collection of records of amateur 
receiving stations in Paris, and other places at varying 
‘distances from Paris up to 702 kilometres. These 
details are arranged in order of distance from the 
Eiffel Tower Station. Particulars are given of the 
apparatus at these various stations, and notes upon the 
results obtained. when listening to Eiffel Towel trans- 
missions. Following this list is a series of notes 
relating to the particulars of the various stations. 
This kind of information is something we have not 
oreviously met with, and it appears to meet a very 
long felt want. So many people new to the subject 
are enquiring for particulars of the apparatus they 
requiré for reception at different distances from a 
Broadcasting Station. M. Roussel appears to be the 
first to fulfil this want, and he is to be congratulated 
upon the collection of data and its ‘arrangement. In 
reading the book one should, however, always bear 
in mind that the transmissions particularly referred to 
are on the 2,600 metre wave length, and not on the 
low wave lengths in operation in this country. Fur- 
ther. that other data such as described aerials mav not 
be of the size and type allowed here. M. Roussel has 
the reputation of being a very practical author, and 
this reputation is upheld throughout the boox. The 
construction of various sets is described and values and 
winding data given. To the more advanced amateur, 
the portion of the book dealing with transmissions will 
will repay study, and a large amount of practical in- 
formation will be obtained. After having read through 
the book. one cannot help noticing how well the 
ground has been covered, and we can most strongly 
recommend it to all persons interested in the subject 
who have even only a small knowledge of the French 
language. An English translation would undoubtedly 
have a ready sale in this country. : 
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CALCULATIONS IN HEATING’ AND VENTILATION. Ву 
G. S. Coleman, D.Sc., A.M.I.C.E. (Longmans, 15s. 
net.)—The author is to be congratulated on the produc- 
tion of a book which will be appreciated by engineers 
and students alike. Engineers will appreciate it because 
it will be a very handy book of reference to have upon 
the shelves when in doubt. The student will find it 
not only useful, but extremely cheap, and this is a 
consideration these days. The jchief brake on the 
progress a student wishes to make is the high price 
of books. He finds that, as a rule, if he wishes to 
study for an examination he has to purchase several 
books, since the subjects in the syllabus of his school 
or college are so varied. In the book we are con- 
sidering several subjects are adequately dealt with, thus 
virtually embodying several books in one. Work, 
power, energy, friction, heat, steam, air, fans, boilers 
and fuels are but a few of the subjects treated on, The 
chapters devoted to the flow of air in ducts and fans, 
and their capacity, should be of interest to municipal 
and construction engineers who wish to know all about 
this important subject. Ventilation in the turbo-alter- 
nator is of supreme importance, yet it is astonishing 
how very little the subject is understood. We predict 
a good sale for this excellent work. 


NEW IN “SWITCH GEAR. 


The Midland Electric Manufacturing Company, Ltd. 
(Barford Street, Birmingham), have just introduced a 
new range of Ironclad switch gear under the trade 
name ''Memak."' The new switches are of the 
Quick-Make type, but are lighter in character than 
previous designs, so that, in addition to their use on 
industrial installations, they are particularly suitable 
for house service work, and for heating and cooking 
apparatus where a '* fool-proof " switch of neat appear- 
ance is a real necessity. 
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The advantages of quick-make switches in domestic 
installations can hardly be overstated. Once a lady 
or domestic servant has seen a switch burnt out 
through faulty switching-in, their faith in the safety 
of electrical apparatus is rudely. shaken. In the 
'" Memak " switch, perfect contact is assured with a 
very light touch; the break is equally easy and rapid. 

Owing to the simplicity cf design and the well-known 
M.E.M. standardised methods of production, the prices 
of these switches, considering their general excellence, 
are extremely keen. 
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The illustration shows a 500-volt D.P. “Метак” 
Ironclad switch, fuller particulars of which and of 
similar switches mounted witi! patent “Kantark “ 
fuses, are given in a new list, No. 137, to be obtained 
from the M.E.M. Company. 


Tram Notes. 


A new device for electrically recording water levels and other 
similar functions where the recording station is situated at a 
distance from the site has just been placed on the market by the 
Telechron Electric Transmitter Со., 53, Victoria Street, S.W. 
The apparatus, which differs in principle from all previous 
apparatus designed for this purpose, comprises two main parts— 
(i) the transmitter, (2) the indicator. The former comprises a 
cast-inon case with watertight cover and glands, enclosing the 
mechanism, the only external portion being a rotating boss or 
pulley for actuation by à rising and falling float or other 
conventional means, A differential gear connected with this 
external driving source is so arranged that any rotary motion 
of the pulley in either direction actuates a release mechanism 
closing one or other of two switches. Each switch controls 
the circuit of an electromagnet, which in turn operates a 
switch-resetting mechanism whenever current flows from the 
battery, through the indicator, and along the line to the trans- 
mitter. Thus there is no current flow until there is a definite 
movement of the pulley. -Should the current fail, the trans- 
mitter switch remains in contact, whilst if the direction of 
rotation is reversed the other switch will close circuit and 
remain closed until current is re-established, when the trans- 
mütter automatically sends correcting impulses along the line 
io restore the indicator to synchronism. The indicator is ot 
similar robust construction, and embodies a differential gear 
operated by two electro-magnets. The indications are given 
oi an eight-inch dial by means of one or two pointers, accord- 
ing to requirements. When a current impulse is received from 
the transmitter, one or other of the electro-magnets is energised 
and the hands are driven either clockwise or counter-clockwise, 
according to the direction of rotation of the transmitter pulley, 
representing a rise or fall in the level to be indicated. The 
movement is step by step, and absolute synchronism is assured. 
The installation is the simplest possible, two line wires and an 
earth connection at either station sufficing. In addition to 
watey-level indication, the telechron has numerous other appli- 
cations—e.g., position of mine cages, pressure in gas mains, 
helm indicators, order telegraphs, etc. 


Plant Wanted.-—The State Electricity Works at Montevideo 
invite tenders for low-tension armoured cables, telephone cables 
and accessories.--—— The Municipal Council of Johannesburg 
invite tenders for a rotary converter. The Municipality of 
Toronto, in Canada, inyite tenders for an alternating current 
generator.——The Municipal Council at Sydney invite tenders 
for the supply of high-tension switchgear and apparatus.—— 
Full details of all the above opportunities for British trade 
may be obtained from the D.O.T. (Room 52), 35, Old Queen 
Street, London, S.W.1. 
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A METER TESTER AND HIS ’PRENTICE. 


Bv GEORGE E. 


MOORE. 


Those of you who live ‘‘ round our way '' must often 


have seen me in the days of long ago. It was my fate 
to be the right-hand man (and the left-hand man—in 
fact, general factotum) toi an imposing’ individual whose 
job was testing power meters on site. Perhaps you 
will remember all the more readily if I describe our 
appearance as we made our way on foot to a scene 
of action. — Striding ahead with an attaché case of 
business-like appearance (containing lunch) would be 
my boss; his brow would-be wrinkled in thought, for 
he always tried to be loyal to both alternating currents 
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the meter dial very unappetising. 
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and the latest “© dead cert." Staggering along behind 
him came a youth carrying the odds and ends for the 
test. That youth was me. 

Before we started out to investigate faults or test 
meters I was always on tenterhooks, though to tell you 
the truth I was never really easy in my mind when with 
my boss. Even when his back was turned towards 
me I still felt his eagle eye on me. You’llknow the 
feeling. I was supposed, with the help of experience 
and instinct (and a good deal of thougt-reading, too), 
to know what was required in the way of instruments, 
and so forth.. (I was never right, of course. There 
was always something left out. But I had some close 
shaves.) Before we actually left headquarters I would 
be put through a sort of cross-examination. Let's sce 
now—had I got our lunches? | Good !. And our coats? 
Right! Well, then, there was the slide-rule, book 
of Test House laws, check-meter, voltmeter and wires. 
Then there's the bag of tools—naturally that has 
been forgotten. 

The lunch item was very important. I might possibly 
forget mine—or perhaps I hadn’t been warned. Not 
so my boss. He was never caught napping, Once we 
set out on an all-day job, I not "having come prepared 
for this. When r2 oclo came we were in a-works 
and surrounded by ‘pieces of a dissembled polyphase 
meter. The works hooter sounded and my superior 
promptly put down his dissecting tools and hauled out 
a packet of meat sandwiches. I gazed gloomily 
through the window at the works employees en route 
to dinner. I seemed to have an extraordinary appetite 
that day. 


,› 


“ Hello! '"" said my chief, with-a look-of surprise. 
* Haven't you got any lunch?" “№,” I replied 
sulkily—for his question was quite unnecessary. 


* Oh!" he said, and a thoughtful look settled on his 
face as he waded through the next sandwich. I looked 
at his face with a certain amount of anxiety. The 
sandwiches seemed to be disappearing at remarkable 
speed. ‘‘ That's a pity," he observed at last, ''for 
I’ve only enough for meself." I muttered something. 
“Tl tell you what," he said in a hopeful sort of 
voice. ‘* You can clean-up that meter dial." I found 
As a reward I was 
It was a bit decom- 


presented with a whole banana. 
I did 


posed, but only as regards part of its innards. 
feel bucked up, you know, after that. 


On another occasion we had been to a job which had 
proved so formidable that we had tac led our lunches 
at 11 o'clock. By 2 o'clock we were walking to have 
a look at a meter which had decided to bre: ak one of 
the immutable commandments of metering—it had been 
reported ‘‘ going backwards!" Whilst passing a café 
my chief called a halt. ‘‘ Now, Moorie," he said, 
* we're both peckish. What do you want to do—work 
right on and knock -off early, or have a snack here? ”’ 
““ Work right on," I replied. ‘t Moorie,’’ he said, 

©“ you're a young fool. You go on. I'm turning in 
here." And sure enough he did! Needless to say, I 
followed suit. I could do nothing else, for he was the 
sort of leader who believed in keeping his army “‘ in 
the dark ” about the plans. 

As. ап experimentalist, he was second to none, and 
would have been a good man on cable research and 
stuff like that. For instance, if he suspected a wire 
of being alive he would depute the job, or at least the 
holding of the suspected wire, to me. If I yelped 
it was evident that there was an unpleasantly high 
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potential. He would then keep clear until the job was 
finished, or else I would be retired and he would ‘‘ carry 
on " with special wariness once^the wire had shown 
what it could do. When he knew everything was 
** dead " I would be definitely cold-shouldered, and he 
would proceed with astonishing confidence. However, 
so-called ‘dead ° things may have quite а lot of life 
in them—so I sometimes got my revenge ! 

I don't want you to think, though, that he always 
made a practice of grabbing the important parts of 
jobs and making me always a mere supernumerary. 
Not at all !' I remember one occasion when, much to 
my surprise, we avoided the entrance of a works which 
we had to visit and went by a most unpleasant and 
muddy path round to the back, and there stopped by 
a high hoarding covered with nasty-looking spikes. 

“ Now then," he said, ‘‘ Гуе decided it's time you 
had a chance to show what you can do. I’ve had a 
bit of a row with one of the bosses inside there, but 
we've got to get into our Company's ‘sub’ and put 
in the check-meter you’ve been humping along. So I 
want you to hop over and connect it in.’ 

Well, after a great deal of scrambling and cussing 
(especially from my boss when my boot went into his 
mouth), I and the meter arrived on the other side 
of the hoarding. The coast was clear, though you 
wouldn't have thought so if you'd heard my first 
technical report through the hoarding. I took my time 
in the sub-station, naturally. I revelled in the unwonted 
freedom and responsibility ! Once, when a furnace 
in the works was opened and made a fearful din, I 
heard an agonised question from my chief. I took 
not the slightest notice. By the time I appeared again 
on top of the hoarding his agony of mind was pitiful. 
However, he was alert enough to keep a watchful eye 
on my boots as I scrambled down. 

On that occasion, as you have seen, I carried through 
the whole job—even unto locking the sub-station door. 
Now locking the door was, in my boss's eye, of great 
importance. Of course electrical gear must be safe- 
guarded, but I was staggered in those days by the 
weighty manner in which the law was laid down to me. 

The first time I was out with my chief he had told 
me to lock-up. As wc walked away, he suddenly 


said : 
* Моогіе, have you locked that door? ”’ 
“< Ves, 2 T replied, ^I осо 


*'There's no thinking about it," he said. ‘‘ Either 
you locked the door or you didn't. Wihere does the 
thinking come in? Did you hear it click? "' 


< No,"' I said, “‘ can't say Idid.”’ 

'* Did you shake it? ”’ 

“ No "КЕ 

'* Well, I'm jiggered. You come here, and you get 


jolly good pay (better pay than I ever had) and a ооой 
boss, and yet you can't be trusted ito lock a blinking 
door. By “gosh! Why, you'd be had up for man- 
slaughter—I shouldn't be surprised at murder—if some- 
pay walked in and got electrocuted through you; And 

can’t you see—while you're locking that blooming door 
T m planning out the next place!” 

Needless to say, that squashed me. On another 
occasion, in a traetion sub-station, I went through a 
similar merciless "telling off." Aa old commutator-type 
of D.C. meter had been giving a lot of trouble. Well, 
everything was fried without success, My leader 
turned to me at last end said: 


NTERI 


"Now, Moorie, you've seen what I've done. I've 
cleaned the gearing, touched up the pivots, blown 
through the magnet gaps and adjusted the friction 
compensator, and still she won't quicken up on low 
load. Now you reckon you're a smart chap, what with 
a college education and all that. Why won't. that 
meter buck up?" 

I adopted a judicial air. “Well,” I said, 
see now. You've cleaned the gearing? " i 

PYES 

“And touched up the pivots?’ 

“Of course.” 

“And blown through the mags? ” 

"Didn't you see me? " 

“And adjusted the compensator? ~ 

Mel 

“Well, then,’ 
it won't go." 

For some :eason my boss jost his temper at this 
juncture. When he recovered I treated him to tea at 
a near-by café, and on the return we repaired a hinge 
on the meter case and then went home. Next day 
when we called the meter was O.K. It was all very 
puzzling. Perhaps the warming up was responsible. 
Surely it couldn't be the hinge! Between you and 
me, my opinion is that the meter was all right when 
we weren't bothering it. 1А fellow in a test-house once 
told me meters are almost human, they are so mulish. 
But most meters tend to go quicker when they warm 
up. That doesn't seem human, does it? 

I suppose you'll have got the idea that that boss 
of mine was rather a “hard case." By no means. 
Believe me, he had his tender moods. I will recount 
an incident which quite staggered me, for it revealed 
his poetical temperameat. (Fancy one’s poetical tem- 
perament surviving meter-testing !) One day we had 
finished quite a successful job. This, and the fact that 
it was only eleven-thirty and Saturday morning, too, 
was extremely cheering. My commanding officer 
stopped to contemplate a recording voltmeter. As he 
watched ‘the pointer joggling! about on the chart I’m 
hanged if he didn't quote Omar Khayyam. I cannot 
do better than give you his version—the verse is a 
very fitting conclusion to a rather impertinent™bio- 
graphy. I’m sorry I can't include al! the philosophic 
shakings of the head. 

The Moving Finger writes; and having writ, 
Moves on, Moorie: nor all thy Piety nor Wit 
Shall lure it back to cancel half a Line, 
Nor all thy Tears wash out a Word of it, you yonga 
beggar! 4 


lets 


I said, "I'm blowed if Z know why 


B.E.X., 1924.—A visit of members of the Society of En- 
gineers and their friends has been arranged to Wembley 10 
view the construction of the Exhibition and the Stadium, on 
Wednesday, September 19, 1923, at 2.30 p.m. 

Impurities in Storage Battery Electrolytes.— The importance 
of using only sulphuric acid of a high degree of purity in 
storage batteries has long been realised, but recent investiga- 
tions by the Bureau of Standards indicate that specifications 
should be much more rigid than is generally supposed. For 
instance, it is found that platinum in the electrolyte in the 
proportion of r part in 10,000,000 increases the local action at 
the negative plates by 50 per cent.! The effect of copper is- 
much less, and the effect of iron is exceptionally interesting 
because of its accelerating action at the negative plates. Man- 
ganese causes deposits of manganese dioxide on the positive 
plates, screening the active material, closing the pores, and 
resulting in wasteful gassing during the charge. 
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THE EDISWAN WORKS VISITED. 


VALVES AND SETS FOR WIRELESS INSPECTED. 


ae , 


The name '* Ediswan " being one held in esteem by 


the community, electrical and lay, owing’ to the fact 
that it is associated with some of the early pioneer 
work, as well as more recent electrical developments, 
it was with pleasure that we accepted a recent invitation 
from the Edison Swan Electric Co., Ltd., to visit their 
extensive works at Ponder's End, Middlesex. 


These 


ГІс. r.—SoME OF THE VALVE EXHAUSTING BENCHES. 


works cover an area of approximately 36 acres and 
give employment to several thousand hands, the 
products being of a varied nature and familiar to trade 
readers. Particular attention, therefore, was devoted 
to an inspection of some special lines of manufacture, 
including valves, wireless components and sets, 
accumulators and dry cells. 


Fic. 2.—A CORNER OF THE VALVE TESTING 


DEPARTMENT. 


The first department visited was the glass houses, 
where the manufacture of bulbs of all types, both for 
valves and electric lamps, was in progress. There are 
five furnaces in operation, and work is carried on con- 
tinuously during the 24 hours. 


The manufacture of glass tubing is a very interesting 
process, the skill and accuracy of the operatives in 
this work being remarkable. 


The next place visited was the new valve shop, a 
spacious building specially built to deal with the manu- 
facture of Ediswan valves of all types. The floor space 
is approximately 14,000 square feet, and many inter- 
esting operations were in progress. A very neat little 
machine for fixing grids to their supports was par- 


ticularly interesting, as also were the welding machines 


for fixing plates to their supporting stems. It may 
be of interest to note that there are some sixteen 


different chemical elements used in the manufacture of 
a valve and about twenty-three separate operations. 

A valve of considerable interest is the new Ediswan 
dull emitter type, A.R.D.E. It has given splendid 
results on test and in actual practice. The filament 
is considerably stronger than that of an ordinary type 
valve, and it has a longer life in consequence of the low 
temperature at which it is run (somewhere about 
40 deg. below that of an ordinary А.К. type). 

The valve test room is another spacious, well-laid- 
out department. Here every valve is subjected to the 
most rigid test, and a certain number from each batch 
is also tested on actual receiving work. It might be 


mentioned here that in addition to the large valve shop 
and this test room, about 4,000 square feet of space 
in another part of the factory is also devoted to valve 
worls. 


Fic, 3.—AcCCUMULATOR ASSEMBLY SHOP. 

The engineering side of the works was next visited, 
the first department being the dry cell shop, where high- 
tension batteries of all types were being manufactured. 

Next the accumulator shop was inspected, and every 
process frem the casting of the grids, the sawing off, 
pasting, forming, to the final assembling, 
inspected. 

A visit was then paid to the wireless shop, where 
crystal and valve sets in all stages of manufacture were 
examined. The manufacture of components of all 
types, such as high and low frequency transformers, 
variable condensers, Dewar type keys, is also carried 
out in its entirety. 

Another interesting feature was the manufacture of 
the Ediswan headphones. These instruments, which 
are made throughout in the works, possess some novel 
features and. are very comfortable to use. 

[We are indebted to the Electrical Review for the 
blocks used to illustrate this article. | 
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A COLLIERY AT, WEMBLEY. 
Еком A CORRESPONDENT. 


A full-sized colliery, complete with headgear, pit 
ponies, underground stables, washeries and all the 
most up-toj date paraphe malia of coal mining, seen in 
actual operation, is to be one of the many sensations 
of the British Empire Exhibition at Wembley next 
year. 

Coal mining, the mainspring of cur national wealth 
and our premier industry, requires to be represented in 
some special manner consistent with its importance, 
and the sinking and construction of a working colliery 
has been the final decision. The idea originated; in 
the Mining Association of Great Britain, the coal 
owners' organisation, which granted the money meces- 
sary for the purpose. The cost of plant and construc- 
tion was estimated at £100,000, but the sum was 
readily voted. It was felt that so comprehensive an 
undertaking as the British Empire Exhibition would 
not be complete without some idea being given of the 
problems with which the coal mining industry has to 
deal, and of the enormous progress that has been made 
in technique since the early days. 

The Mining Association invited the co-operation. of 
the Institution of Mining Engineers and of the Miners' 
Federation of Great Britain in working out the scheme. 
A joint committee of representatives of the three bodies 
has been engaged on this work for some time, and 
plans are now prepared for the commencement of the 
operations of sinking the shafts, excavating the under- 
ground galleries, and installing the elaborate and 
costly surface plant which is an essential part of the 
equipment of every colliery. 

One of the principal features of the mine will be an 
electric winding engine, which will be able to lower 
into the workings 2,000 people an hour. Over the top 

f the shaft, which will be 18 ft. in diameter, will be 


erected a steel headgear 80 ft. high. The headgear 
will be equipped with pulleys 15 ft. in diameter, and 


will be of lattice work construction. 

Next to the winding engine house will be a lamp- 
room containing electric and oil lamps. Adjacent to 
this will be offices, bathrooms for miners, a motor- 
ambulance house, workshops and electrically driven air 
compressors. Ап electrically driven fan will be seen 
in operation, ventilating the labyrinth of underground 
tunnels that extend about a quarter of a mile. 

After inspecting the surface piant, visitors will be 
lowered in a two-decked cage to the shaft bottom, and 
will step out into actual underground workings. The 
cage by which the public will be taken underground 
will be an actual reproduction of a colliery cage which 
lowers and raises the miners daily, and hoists coal to 
the surface. 

"The first machinery that will catch the eye under- 
ground will be an electrically driven pump, busily at 
work pumping water. Different methods of supporting 
‘the ground overhead will be shown, including the use 
of steel as a main support. Next will be seen a haulage- 
engine which hauls the.coal from the workings, which 
in many collieries are over a mile away from the 
bottom of the shaft. The public will see the pit ponies 
in their underground stables where their lives are 
spent. The manner in which they are cared for will 
be explained. 


Penetrating farther into the mine, the explorers will 
observe the various methods of getting coal, first by 
colliers with the pick, and secondly by clectrical and 
compressed air mechanical ‘cutters. Mechanical con- 
veyors will be seen moving the coal.to pit trams, in 
which it is hauled to the bottom of the shaít, ready 
for hoisting. Another interesting underground: depart- 
ment will ‘be a fully equipped ambulance-room, where 
first aid is rendered in case of accident. s 

After leaving the workings, visitors, having regained 
the surface, will pass into a large hall, where they. will 
see the progress that has been made in the mining 
industry during the past; fifty years. The primitive 
tools used by miners will be on view, together with 
the early lamps carried by the miners, and the more 
elaborate safety lamps of to-day. The visit to the 
Wembley Colliery will conclude with a cinema enter- 
tainment showing miners actually at work under- 
ground. 

The purpose of the exhibit is to give the general 
public a glimpse into the highly technical and compli- 

rated business of coal-mining. It should prove one 
of the strongest attractions of the whole Exhibition. . 


WITH EYES UNDIMMED. 


Users of road motor vehicles nowadays run a con- 
siderable risk of getting themselves and their mounts 
more or less damaged, at any rate, on high days and 
holidays. Considerable satisfaction may, however, be 
derived from the knowledge that the art of electric 
lamp manufacture has arrived at such a high standard 
that there is a good chance of the lamp surviving 


intact. Instances frequently come toi our notice, and 
for the latest we are indebted to the G.E,C., who, 
^ 


in sending an illustration of a Crossley car which has 
evidently suffered consid DE damage to one of the 
headlamps, state : 

“ Our customers, Messrs. 
motor and electrical engineers, The Beach Hotel 
Garage, Littlehampton, inform us that after the 
accident the Osram gasfilled bulb fitted to this head- 
lamp Was still in perfect condition and ready for further 
service.’ oe 


Mortimore . and Hall, 
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Current Topics. 


The lighting of public thoroughfares which was in- 
differently carried out in the majority of British towns 
before 1914 and fell into desuetude 
during the war years, has never really 
yet been properly handled on a uni- 
form basis making: for maximum effi- 
ciency and a common standard of illumination in terms 
of area for all populous centres and classes of streets 
and roads. Visiting various towns and suburban. dis- 
tricts and making a cursory study of the public light- 
ing, one cannot fail to be struck by the enormous 
variety of fixtures employed, their spacing, general ar- 
rangement, types of lantern, height, relative cleanli- 
ness, etc. Such a survey immediately impresses the 
observer with the neglect to which this important public 
service is subject, and further emphasises the need, 
already instanced by correspondence in the columns of 
my esteemed contemporary, Municipal Engineering, 
ior reform. i 


Public 
Lighting. 


In a recent issue of that journal al correspondent, 
himself a Borough Surveyor, suggested the formation 
of an Institute of Public Lighting Superintendents and 
Engineers, a proposal which has since been well sup- 
ported by further correspondents. There would cer- 
tainly appear room for some concentration of profes- 
sional effort upon this much needed reform, but such 
a body already exists in the Illuminating Engineering 
Society, and if that Society has not hitherto evinced 
à very active interest in the important subject of public 
lighting it is obviously because there is a lack of sup- 
port from the men who! are responsible for the illumina- 
tion of our cities and towns. Let all the principal light- 
ing superintendents and engineers responsible for public 
lighting join the Illuminating Engineering Society, 
attend its meetings, and learn more about the wonder- 
ful developments which have come about of recent years 
in the science of illumination. 


By contributing their quota of practical experience 
of the problems to be solved in evolving a satisfactory 
general scheme of street lighting, such a combination of 
intellects would speedily bring about much needed im- 
provements in this direction without necessarily involv- 
ing their respective ratepayers in immediate or over- 
whelming expenditure. As things are at present, any 
existing scheme of lighting, however antiquated or in- 
efficient, is regarded as good enough, and the average 
responsible officer only concerns himself with the light- 
ing and extinguishing of the lamps at sunset and sun- 
rise or earlier according to local practice, a duty which 
could obvicusly be relegated to any intelligent lamp- 
lighter. Many existing standards could be modernised 
and made to support far more efficient illuminating 


NTERNET ARCHIV 


rm 


units with a little forethought, whilst, in extreme cases, 
a well-considered scheme of total conversion need not 
necessarily be indefinitely shelved on the score of ex- 
pense, but, if judiciously planned, could be spread over 
a sufficient term to limit the expenditure to reasonable 
dimensions in any given financial year, 


As things are there is little doubt that many districts 
are paying very dearly for a lighting system which 
15 unworthy of the title. Wasteful old-fashioned gas 
burners, consuming twice as many therms as are neces- 
sary and yielding less than half the illumination possible 
by modern systems of combustion, rub shoulders with 
equally out of date electrical fittings in which blackened 
incandescent bulbs, or obsolete arcs still radiate what 
little light they do produce either skywards or in any 
other direction save that in which it would prove most 
useful. The Illuminating Engineering Society can, 
as Its Hon. Secretary points out, claim to have at least 
mitiated a campaign for better public lighting, а 
Standard Specification for Street Lighting, framed by a 
joint Committee composed of representatives of that 
Society, the Institutions of Gas and Electrical Engi- 
neers, and the Institution of Municipal and County 
Engineers, having been presented in the form of a 
paper as recently as 1913, and discussed again as a 
post-war topic last December. It remains for ‘the 
leading public lighting officials to subscribe to the 
Society and contribute their quota to the discussions. 

As I write, the news comes to hand that the Depart- 
mental Committee set up by the Postmaster-General 
last April to consider broadcasting in 
all its aspects, has completed its 
report. The chief recommendations 
are understood to be (1) the abolition 
of the present system which requires all sets used under 
Post Office licence to be manufactured and stamped by 
British firms athliated to the B.B.C., (2) the issue of 
a single Post Office licence at ros., which- will be 
available for use with any set, whether purchased ready 
made, or assembled at home, (3) the allocation of 7s. 6d. 
from each licence to the B.B.C. as compensation for 
the loss of revenue by the existing tariff on B.B.C. 
sets as contributed hv the maker of such sets. 

If the report is accepted and acted upon in its present 
form we may as well bid good-bye to successful broad- 
casting and look upon it as a new pastime, fostered 
by private enterprise and strangled by Government mis- 
handling. If free import of German and other. Con- 
rmental sets and components, of the cheap and nasty 
order, is to be permitted, 'then no self-respecting British 
manufacturer will waste his time or risk his capital 
in the development, manufacture, or sale of such effi- 
cient and rapidly improving apparatus as has been 
available hitherto. The industry will degenerate into 
universal factoring of cheap and for the greater part 
worthless Continental rubbish, and as a natural conse- 
quence the popularity of listening-in will wane, because 
the public as a whole will realise that with such in- 
different facilities it is really not worth while. Quite 
apart from this, the recommendations embodied in the 
report bid fair to extinguish, at one blow, an already 
flourishing industry, which was contributing its quota 
to the relief of unemployment, and throw back.upon 
the dole large numbers of wage-earners in the electrical 
manufacturing field. 
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If the British Broadcasting interests are not suff- 
ciently influential to secure for British industry the 
truits of the new pastime by ensuring a rigid embargo 
on the importation of foreign sets, either complete, or 
in component form, then it were better by far to 
abandon the idea altogether and let amateur wireless 
revert to the position it occupied prior to the intro- 
duction of broadcasting as a means of public amuse- 
ment. The comparatively high prices of some British 
sets last winter were largely due to the royalties which 
had to be paid to the B. B.C. In this respect the Com- 
mittee's recommendations are acceptable since these 
royalties are to be rescinded. The universal licence is 
also quite a reasonable proposition, and one which will 
appeal alike to the genuine assembler of a home-made 
set and to the man who buys one ready made. The 
projec&ed raising of the embargo on foreign sets and 
parts, however, negatives all the benefits likely to accrue 
from the other decisions and, unless Parliament inter- 
venes with a heavy duty on imported apparatus, wire- 
less manufacturers in this country may as well go out 
of business right away. 


Which reminds me of a story I heard last week 
besed on'the exaggerated claims of the average listening- 
in enthusiast. Three of the latter were comparing 
notes. Said the first : ‘‘ With my N.B.G. three-valve 
set and a Skinnyvox loud speaker I got America last 
night; had to sit up until 2 a.m., though."  Quoth 
No. 2: "That's nothing ; I tuned in on my Ashley tiwo- 
valve and outfit and clearly heard a concert given in 
Geelong on the Claritone only yesterday." "I've got 
both you fellows guessing," said No. 3. '' Put my 
foot cut of bed this morning and got Chili !.! "" 

ELEKTRON. 


SINGLE-PHASE COMMUTATOR MOTORS. 


THEIR PROGRESS AND REASONS WHy THEY DEMAND 
THE ATTENTION OF POWER ENGINEERS.” 
(Concluded from page 437.) 

It is also found desirable in this type of machine to 
abandon the mechanical construction of the D.C. 
motor, with a number of separate salient poles, and to 
substitute a stator construction similar to that of the 
induction motor, having a uniform air gap all round, 
with the winding distributed in slots. ‘This third type 
of motor is generally known as the repulsion motor, and 
modern single-phase commutator motors usually start 
on this principle. Still a fourth combination is possible 
where the motor is not required to be reversible by 
means of a controller. The two windings shown in 
Fig. 3, namely, the field and neutralising winding, may 
be compounded or combined into a single winding, 
which is displaced by a certain angle from the magnetic 
axis of the rotor winding, and this is, for manufac- 
turing reasons, the most convenient method of con- 

structing non-reversible motors. 

It is hoped the above discussion will make the 
relation between the D.C. and A.C. machines, having 
series characteristics, quite clear. Owing to the 
independence of the stator and commutator voltage, it 
is possible to reduce the latter to quite a low figure. 
This is, of course, one of the two main features 
relied on to enable us to get perfect commutation. 


* A Lecture delivered before the N.A.S.E,, by F. Creedy, Esq., 
A.M.I.E.E., A.C.G.I. 


Мом let us consider what happens when the motor 
reaches normal speed, and tthe rotor circuit is 
closed. We here come upon a curious inversion of 
D.C. practice, since whereas in a D.C, compound 
motor having both shunt and series coils, both of these 
coils are wound on the stationary member called the 
field, in the A.C. motor the shunt coil is formed by the 
rotor circuit through those brushes which are connected 
to the terminals. 

The compensated motor is thus analogous to a D.C. 
compound motor, having both shunt and series coils, 
the latter alone being in use at starting, and the former 
coming into use when the motor is up to speed, the 
rotor circuit being the shunt circuit. If this is care- 
fully borne in. mind, the operation of the machine will 
be easily understood. 

Compounding, for instance, is a very simple process 
in this type of machine. As normally designed, the 
shunt circuit is sufficiently powerful to almost com- 
pletely overcome the influence of the series circuit after 
the rotor circuit has closed. But by insenting the 
reactance in the shunt circuit, its strength and relation 
to the series circuit may be regulated so as to give any 
amount of compounding desired. 

Another view of the action of the machine which, 
while quite consistent with that just put forward, brings 
out, perhaps more clearly, the relation between the 
compensated commutator machine and the ordinary 
single-phase induction motor, is the following : 
Ignoring the transformer, assume that the starter 
merely short circuits the rotor brushes themselves 
when the motor reaches normal speed. It will then be 
noticed that the commutator is completely short 
circuited, both sets of brushes being closed on them- 
selves. It is, therefore, equivalent to an ordinary short 
circuited squirrel-cage machine, which, having once 
been brought up to speed, will continue running as an 
ordinary single-phase induction motor. 


The characteristics of such an induction motor would 
be very inferior, however, and it is to remedy this 
that the small ‘transformer is employed. This trans- 
former inserts a voltage of some 5 to 10 volts in one 
of the rotor circuits, which has the effect of completely 
altering tne phase relations of the rotor currents, bring- 
ing the power factor of the motor up to roo per cent. 
at full load, and increasing the overload capacity very 
greatly, while at the same time decreasing the slip. 

The writer has often been asked by users of this 
type of machine to explain how it is that it is capable 
of having its power factor set to the value of unity 
or even arranged to give a leading current. This is a 
very difficult question to answer in a simple and 
intelligible way. 

One other type of motor exists having an adjustable 
power factor, viz., the synchronous motor, whether 
single or polyphase. This type has a stator winding 
exactly similar to that of the compensated commutator 
motor, and a revolving field excited with direct current. 
Now, imagine this revolving field replaced by a com- 
mutator armature with a polyphase distribution of 
brushes on it, say, three-phase, as shown in Fig. s. 
Imagine a polyphase current of normal frequency led 
through these brushes, and that the rotor is revolving 
at synchronous speed. These revolving currents pro- 
duce a revolving field, rotating at the same speed as 
the rotor, and hence not cutting it. This field there- 
fore will produce no back E.M.F. in the brush circuits, 
and the current therein will be determined purely by 
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Ohm's law, just as it is in the field of the synchronous 
motor. In fact, the effect of the commutator running 
in synchronism is to rectify the polyphase current, and 
supply a constant current in each slot of the rotor 
winding, this current varying from slot to slot in such 
a way as to produce identically the same field as that 
which was before produced by the revolving. field of 
synchronous machine. 


Fic. 5. 


'The strength of this field may be regulated by vary- 
ing the applied voltage by means of tappings on a 
small transformer, just as it is in the synchronous 
machine of a field rheostat. Hence, from this point of 
view, the commutator may be regarded as a device for 
rectifying the field current in the rotor. This, perhaps, 
gives a fairly simple explanation of the relation between 
the method of compensating for low power factor by 
means of the polyphase commutator machine, and by 
means of the synchronous machine. To explain in detail 
how compensation is possible with single-phase 
currents only is beyond the scope of this paper. Briefly, 
however, the phase of the single-phase current supplied 
to the commutator by the transformer is split by the 
action of the revolving armature, so that at no-load the 
commutator brushes are the seat of a balanced system 
of polyphase currents. These currents are then rectified 
by the commutator in the manner just described. (See 
* Single-Phase Commutator Motors," chap. vi., by F. 
Creedy (Constable). It may be stated that in the 
single-phase motor, as in the polyphase, we have a 
purely rotating field at synchroncus speed rotating with 
the rotor, and not cutting it. This is the second main 
feature to which good commutation is due. Since the 
magnetic field does not cut the rotor, no E. M.F., other 
than the reactance voltage, which occurs jn direct cur- 
rent machines, is to be found in the commutating coil. 
Hence the commutation of these machines, under 
normal running conditions, takes place under precisely 
the same conditions as that of the direct current 
machines, since motors at all loads run within from 5 
to 7i per cent. of synchronous speed. Before going on 
to describe some of the more special applications of 
the commutator machine, to which it lends itself readily 
owing to its great flexibility, where any other type of 
single-phase, or, indeed, polyphase, machine would be 
quite inapplicable, it may be well to complete the com- 
parison with a direct current machine by a brief com- 
parison of the starting arrangements. If the direct 
current machine were thrown direct on the line, a very 
large current, 10 to roo times full load, according to 
size, would be absorbed, and the machine would, in 
most cases, flash over from brush to brush. In the 
single-phase machine, on the contrary, conditions. in 
this respect are more favourable, since it only absorbs 
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two tofour times full load current if thrown directly 
on the line, and there is no tendency to flash over. 
Hence simpler starting arrangements are permissible. 
Small machines, say, less than 3 h.p., are usually 
thrown direct across the line by means of a double 
pole switch. Above this size the regulations of many 
supply companies render a starting current, such as 
that quoted above, objectionable, besides,which, where 
the motor has to start on light load, the acceleration 
will be far too rapid unless some steps are taken to 
reduce the voltage at starting. The most convenient 
method of doing this is by means of an ordinary resist- 
ance starter of reduced size and provided with means 
to close the XX circuit when up to speed. 

As ап. introduction to the study of the adjustable 
speed compensated machine, let us study how it, a 
constant speed machine, can Le arranged to operate 
at about 4o per cent. above. synchronous speed. 
Taking the case of a six-pole machine, whose syn- 
chronous speed is 800 r.p.m., let us consider how it 
can be run at 1,160 r.p.m. on 4o cycles. 

It has already been pointed cut that the field of the 
motor is a purely revolving one at synchronous speed, 
exactly similar to that of an ordinary polyphase motor. 
If we cause a commutator armature to revolve in such 
a field at varying speeds and observe the voltage 
across the brushes, we shall see that jt is a maximum 
at starting, gradually decreasing as the speed rises 
until it reaches the value of zero at synchronous speed. 
Above synchronous speed the voltage will rise again, 
and go on rising indefinitely with further increase of 
speed. If, therefore, we connect across the commu- 
tator brushes polyphase E.M. F.s having an equal value 
to that generated'by the armature at any given speed, 
the motor will continue to run at the same speed, since, 
as in a direct current or any other type of machine, the 
constant running speed of the motor is attained when 
the back E.M.F. is equal tothe forward E.M.F. For 
instance, if the polyphase forward E.M.F. has the 
value zero, the machine ‘runs at synchronous speed, 
the only speed at which the back E.M.F.s are zero. 
Now, the above discussion is only applicable to the 
single-phase motor on the assumption that steps are 
taken to ensure that the field is always a purely revolv- 
ing one. In the compensated type motor this has been 
brought about by placing an auxiliary winding AB 
on the stator, differing in position by go electrical 
degrees from the main winding, and connected through 
a small secondary winding on the transformer across 
those brushes, which are ordinarily brought out to 
terminals in the motor described previously. The effect 
of this is to weaken the field of the motor, since, as 
has already been mentioned, this circuit corresponds 
with the shunt circuit of the direct current machine, 
and the effect of such weakening will be to increase 
the speed somewhat. The increase of speed produced 
by this means is, however, comparativly slight, and to 
obtain satisfactory results the rotor brushes, which are 
ordinarily short circuited, must be brought out to ter- 
minals and connected across another secondary winding 
on the transformer, giving such voltage that the 
E.M.F.s across the two sets of brushes are equal. 
Under these circumstances the field will be a purely 
revolving one, and the explanation given above will 
also be applicable to the single-phase motor. In order 
to derive from such a single-speed motor operating at 
a speed differing from synchronism, a variable speed 
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motor.capable of operating at a number of distinct 
speeds, it is clear that all that is necessary is to provide 
an appropriate switchgear, so that the number of 
turns on the auxiliary motor winding can be varied. 
Preferably both these windings should be adjusted 
simultaneously, in order to maintain a purely revolving 
field at all speeds as nearly as possible. For manufac- 
turing reasons, however, it is much more difficult to 
provide a large number of sections in the motor wind- 
ing than to provide a number of tappings on the 
transformer secondary. 

Connections are, therefore, adopted in which only 
three tappings are provided on the motor winding and 
six on the transformer. By this means a sufficient 
number of combinations to give ten distinct speeds is 
provided, the field of the motor varying somewhat from 
the purely rotating. character in the majority of these 
speeds, but in no case more than 15 per cent., the 
result of which is not very serious. A considerable 
number of motors built in accordance with the above 
principles are now running. 
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In Figs. 6, 7 and 8 are shown the results of a 
number of tests taken on à machine of this type at the 
City and Guilds (Engineering) College. 


'The machine ! 


in question was rated at 6 hp. at the lowest 
speed. This machine was used for printing press 
driving, and the curves show clearly the close speed 
regulation as well as the results obtained as regards 
power factor and efficiency. It will be seen that the 
efficiency is practically equal to that of a direct current 
motor, while the power factor averages 9s per cent. 
over the entire range of speeds. The curious break in 
the power factor curve as the machine passes through 
synchronism (750 r.p.m.) is worth noticing, and is 
rather difficult to account for. In one case a series of 
machines are running on extremely severe duty, 
namely, they are continuously in operation without 
stopping day or night, Sundays or holidays, for six: 
months, being stopped for seven days twice a year only. 

Another special type of motor having a certain field 
of application is the heavily compounded type used for 
lift service. Owing to freqent starting and stopping 
of the machine it is desirable to make the switchgear 
of the simplest possible character, eliminating jn par- 
ticular all time lag devices, which, however satisfactory 
they may be on direct current, seem to give rise to a 
considerable amount of difficulty on alternating. cur- 
rent. It is explained above how compounding may be 
effected by the use of self-induction. The special char- 
acteristic of the motor, which is attained by the above 
compound construction, is shown in Fig. 9, which gives 
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a speed torque and speed current curve, which is also. 
the result of tests taken by the City and Guilds (En- 
gineering) College. It will be seen that the speed torque ` 
characteristic is a drooping one, showing a considerable : 
speed variation between no Ісай and full load, there — 
being nevertheless a moderate current consumption at 
starting equal to about 1% times full load current, with 

a torque about 21 times full load. The characteristics, - 
it will be seen, are equivalent to those of a fairly heavily — 
compounded direct current motor. The great advan= 
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tage, however, of the single-phase motor being that 
the motor is switched direc “tly on the line as connected 
for either one or the other direction of rotation, and 
will then start with a powerful torque and run up to 
normal speed without any further change of connec- 
tions whatever, and without the use of any mechanical 
device such as a governor, etc. A serious defect of 
the governor controlled motors is that, owing to the 
necessary sluggishness governors possess, it is pos- 
sible for the motor to overshoot and rise above normal 
speed before the governor operates, the speed being 
then brought down to normal as soon as it acts. This 
action, of course, is avoided in a type which is operated 
without any change of connections from starting to 
full speed. 

I am indebted to the manufacturers of these motors, 
Messrs. F. and A. Parkinson, Ltd., Netherfield Works, 
Guiseley, for the loan of the motor and curves 
exhibited. 

[We are indebted to Messrs. Pooley and Austin, the 
agents for the sale of this particular motor, for the: loan 
of the various blocks used in this article.—J4Editor, 
ELECTRICITY. ] 


FLOODLIGHTING OF WATERLOO BRIDGE 
HOARDING, 

In a recent issue we gave particulars of a hoarding 
at Chiswick illuminated by G.E.C. floodlights mounted 
on brackets projecting from the top of the hoarding. 
This method is employed where the hoarding is of 
small or medium dimensions, and its location renders 
the use of bracket mounting necessary, but the scope 
of such an arrangement is naturally limited. When 
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large hoardings, lying well back from the road or other- 
wise conveniently situated are to be lighted, it is 
possible to mount direct floodlight projectors some dis- 
tance in front. Very considerable economy in current 
consumption is thus effected, and an extremely even 
illumination. can be obtained.’ An example of this 
method of floodlighting is the hoarding in Wellington 
Street facing. Waterloo Bridge, a photgraph of which 
we reproduce herewith. The hoarding is до ft. square, 
and is illuminated by a battery of five G.E.C. Flood- 
lights type I.E. 2/93, three being equipped with zoo- 
watt Osram gasfilled. lamps, and the 
with 3oo-watt lamps. The energy consumption, there- 
fore, is approximately 1.3 watt per sq. ft. The 
uniformity of the illumination is well shown in the 
illustration, which is reproduced from an untouched 
night photograph, while the intensity is all that could 
be desired. As further testimony to ‘both the efficienc y 
of the installation and the skill of the photographer, 
it may be mentioned that the background of the John 
Bull panel at the top is painted in yellow—a notoriously 
difficult colour to photograph. 

The G.E.C. floodlight projector 
stantial copper housing, lined inside with high-grade 
mirror glass. It is- particul: wly. suitable for flood- 
lighting installations where a horizontal beam can be 
used, and the figures-quoted above show that it will 
give excellent results for- à very moderate expenditure 
5: energy. We understand that further information 
regarding the use of floodlighting, for the illumination 
either of hoardings or the exteriors of buildi: ügs, can be 
obtained from the Illuminating: E ngineering Dept. of 
the G. E.C., Magnet House, iW Ger 
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KingSw ay, 


Correspondence. 


To the Editor of ELECTRICITY. 
“Although the * ether shaking ' of some of these 
small (amateur) stations is highly commendable, 
that of others does a great deal to help. one to 
realise how good is the transmission of the broad- 
casting. stations. These. amateur wireless stations 
do, however, demonstrate the possibilities of 
small-power work; and telephony ranges of то to 
20 miles are quite ordinary performances for some 
of them. This, using. no more power than is 
required to light three or four receiving valves, is 
not bad going. "—(Extract from article on * Broad- 
casting," by '' Ariel,” in the Daily Mail, of 
August т, 1923, page s.) 

The above extract from a recent article on wireless 
in a prominent daily newspaper 4s liable to give the 
uninitiated a tot ally false impression both of the 
efficiency of the average amateur transmission as well 
as the range of mo idern receiving sets, and it m: iy be 
stated without the slightest fear of contradiction th: it 
such a statement v astly under-estimates both. 

It is a great pity that the vast majority of users of 
broadcasting sets (i.e. receiving instruments 

under the ordinary broadcasting licence) sl 
Е САА so exclusively to ‘the programmes trans- 
mitted by the large stations of the British Broadc asting 
Company, and neglect the 1 large volume of really 
and interesting transmission put out by 


used 
10uld confine 


good 


the various 
amateur transmitters throughout the country— known 
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colloquially as “ten-watters,” on account of their 
transmitting power being usually fixed at ro watts. 
It is possibly this neglect of amateur transmission, 
and the consequent scarcity of records of results, 
which accounts for the opinion which is still prevalent 
among “experimenters " that a broadcasting instru- 
ment is less efficient than an experimental set. What- 
ever may have been the case twelve months ago, since 
the advent of the К.Е.Н. reaction sets (manufactured 
by ourselves), and one or two somewhat similar broad- 
casting’ instruments employing non-radiating reaction, 
we claim that our reaction broadcasting instrument is 
superior to an experimental set as regards results. 
Owing to the lack of interest displayed by the 
broadcaster in anything excepting the programmes put 
out by the large British and Continental stations, it is 
very rare that any complete records are available as 
to what such an instrument will do in the way of recep- 
tion from the small amateur stations, but we have 
received reports from users of two- and three-valve 


R.F.H. sets (H.F., Det. and L.F.) of the following 

amateur transmissions at the distances named : — 
Wakefield (2 AW)... E ... 140 miles. 
Bramhall (2 DV) е icc 2. 160 miles: 
Shefheld (2 IQ) Ж A 120135. miles. 
Loudon (ШШК, 2 LP; OM TZENA 

etc.) si ys i =. 105. miles. 

Ilford (2 IER), ... R ss обе: 
Hove AO =. Ti 39s ... 140 miles. 
Grimsby (2 ОН) ak S eos) miles. 
Bedford (2 WD) on A. 2. . 9o miles. 
Leicester (2 WM) г = ae ro, miles. 
Ipswich (2 TO) ... “ia B. ... 8o miles. 


Though itisnot claimed that the foregoing are in any 
way extraordinary or exceptional results (being merely 
information contained in casual letters received by the 
manufacturers from time to time), we think that the 
figures are worthy of publication at the present time 
to show that broadcast receiving sets are not so 
inefficient in range, nor the amateur transmissions so 
poor, as might be imagined from a perusal of such 
statements as the one quoted above. 

We shall be delighted to furnish any further infor- 
mation which you may require, and remain, 

ROGERS, FOSTER AND HOWELL, LTD. 
Р-р. A. J. Ѕмітн. 


Edward Road, Balsall Heath, Birmingham, 
Augiust 21, 1923. 


Meetings —The first meeting of the new session of the Inst. 
of the Rubber Industry will be held in the Kelvin Room of the 
Engineers’ Club, Coventry Street, London, W.1, at 8 p.m. 
on Monday, September 17, when Mr. E. J. Edwards will read 
a paper entitled “Rubber Floors and Rubber Roadways.” As 
rubber floors and mats are of direct interest to all in charge 
of high-tension plant, it is probable that the paper will appeal 
to many electrical engineers. ‘Tickets may be obtained on 
application to Mr. W. T. V. Cox at Faraday House, 10, Charing 
Cross Road, London, W.C.2. 

“The Professional Photographer. —This is the title of a 
beautifully printed. monthly issued by Kodak, Ltd., of Kings- 
way. The July issue contains am article on Messrs. Avery, 
Ltd., the well-known manufacturers of weighing machines, con- 
cerning the use of photography for commercial purposes, which 
will interest many of our readers, as the arguments in favour ot 
the use of photographs can be applied to any business, and 
they are being used for publicity purposes much, more largely 
than formerly. Copies can be obtained by КОЛИТ to the 
Wratten Division of Kodak, Ltd., Kingsway, W.C.2. 


TELEGRAPHY.—GRADE І. (1923).* 

Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 447.) 


О. 11.—Describe, with a sketch, the construction of 
a submarine cable. What is the difference between a 
shore-end cable and a deep-sea cable? How would you 
localise a full earth fault on a deep-sea cable? 

A. 11.—As a rule submarine cables are designed of 
three types, according to the depth of water in which 
the cable will be laid and the nature of the bottom. The 
deep-sea type has an overall diameter of about 1 in., 
and is used for depths exceeding 500 fathoms, The 
intermediate type is larger in diameter than the deep- 
sea type, and is used for depths beween 30 and 500 
fathoms. The shore-end type has a diameter of 2 in. 
ог more, and is used for depths up to 30 fathoms. 

Fig. 6 shows a section of a typical submarine cable 
of the intermediate type. The conductor consists of 
seven stranded copper wires weighing 202 lb. per knot, 
and it is covered with gutta-percha also weighing 
200 th. per knot. Around the core thus formed 15 


Fic. 6. z 


wound brass tape, 4 mils. thick, as a protection against 
the teredo, a submarine boring worm. Surrounding 
the brass tape is a serving of tanned jute yarn to take 
1o galvanised iron wires, each 280 mils. in diameter.. 
The iron wires are covered with a serving of tarred 
jute, then compound, tarred jute again, and finally 
another serving of compound. 

The resistance and capacity per knot of such a cable 
is about 6 ohms and .35 microfarads respectively. 

Owing to tbe liability of wear from chafing on the 
bottom, and to risk of being damaged by the anchors 
of vessels pass'ng over it, it is necessary that shore- 
end cables should be very much stronger than the deep- 
sea type, and for this reason the galvanised iron 
sheathing! wires used are much heavier. In some cases 
two layers of sheathing wires are used. 

The conductor of cables is made of stranded wire in 
order to give it flexibility and render it less liable. ta 
be fractured. 

‘The core of a cable is always of the same gauge 
throughout its entire length, and is usually made in 
lergths of about two nautical miles. 

A full earth on a cable is the simplest fault to localise, 
and, assuming that such a fault has no resistance, its 
distance from the testing station may be ascertained by 
simply measuring the apparent conductor resistance of 
the cable either by the Wheatstone Bridge or Megger 
in the usual way. As an example, suppose a cable has 


* The standavd text books fov this Grade ате ** The: Tele- 
graphists’ Guide," by Bell & Wilson (20th thousand, 35. 6d. net); 
and “ Questions and Solutions. in Telegraphy and. Telephony, 
Grade I.” by Few (5th edition, revised, 5s. 6d. net). 
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a conductor resistance of 6 ohms per mile, and that, 

with a full earth fault on the cable, the measured con- 

ductor resistance is Эдо ohms. The latter number 

represents the total resistance of the conductor from 

the testing station up to the fault, and, as the resistance 

per mile js 6 ohms, the distance of the fault from the 
testing station is 

| 840 

6 

(T'o be continued ) 


— 140 miles. 


ELECTRICAL ENGINEERING—FINAL GRADE. 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CrrY AND GUILDS INSTITUTE. 


By EDWARD HUGHES, B.S-. (пе) A M TEE. 


(Continued from page 435). 

Q. 5.—Draw the diagram of connections for a 3-phase 
induction regulator for regulating the voltage at the 
receiving end of a transmission line.  . 

The voltage at the end of a feeder transmitting 100 
kilowatts varies between 475 and 525 volts. For how 
many kilovolt-amperes must an induction regulator be 
designed to maintain the pressure constant at 500 volts ? 

А. 5.—Fig. 7 shows the necessary arrangement ; 
PPP represent the primary windings connected in 
star, and CCC are the secondary windings connected in 


е7; 
series with the line conductors. These are arranged 
exactly as in the case of an induction motor, the secondary 
winding being usually on the stator owing to the two 
ends of each phase of the secondary having to be brought 
out. The rotor, however, is not free to.rotate, its position 
being usually controlled by a small reversible motor 
operating through a worm gearing. The rotor currents 
E give rise to a magnetic field ro- 
tating at synchronous speed and 
therefore inducing in each phase of 
the stator winding an e.m.f. of mag- 
A nitude AB, say. in Fig. 8. The 
phase of this e.m.f. in relation to the 
corresponding phase voltage ОА of 
the alternator can be altered by 
D shifting the rotor winding of the 
induction regulator relatively to its 
stator winding. The magnitude of 
the secondary e.m.f., however, is 
not thereby altered. Hence if the 
© secondary e.m.f. with a given 
setting of the rotor be represented 


Erc. 8. by AB in Fig. 8, the voltage 


Digitized by 


A TERNET A 
1 НМЕ 


between the star point of the alternator and the load 
side of the regulator is given by OB. By altering the 
position of the primary windings P in relation to the 
secondary windings C, the resultant voltage can be 
varied between the minimum OD and the maximum 
OE (Fig. 8). : 
In the example referred, to in question, 
А 100 X I.000 
current per line 2—— — — —  —1II5.3 amps., 
1.73 X 500 

the P.F. being assumed to be unity. 

Also the line voltage is to be varied by 25 volts above 
or below the average voltage, so that the voltage to be 
induced in each sccondary phase of the induction 

2 
regulator is + and the k.v.a. ofeach phase therefore 


1153 25 
1,000. ^ 1773 
Hence, total k.v.a. of induction regulator 
II5. 2 
гөз} аа 5 
1,0007. 1.73 
This answer could have been derived directly from the 
fact that the induction regulator may have to supply 


25 volts out of the 500 volts rcquircd to transmit the 100 
2 

k.v.a., so that the k.v.a. of regulator =100 X 295 
500 

method, however, does not indicate as clearly as the 

first the manner in which the regulator contributes its 


power. 


= This 


(To be continued.) 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS; A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
не, the answers received do not possess sufficient merit. Competitors desiring 
the саш of their manuscripts, tf unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а '' nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz сотца ота who илт the first or second prize the most times during the next twelve 
months. 

The words '' Questions and Answers ’ or ‘‘Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 167. 

{ have a large bell in my works used to signal the 
“commence work " and “‘cease work " to my 
employees. At present it is operated by hand. Can 
I electrify this so that 1t will work if I press a button? 
If so, I would aprreciate the details. —* CASHIER.” 


168. 


I wish to convert a 220 volt D.C. motor to one of 
IOO volts. The machine is 4-pole, wave wound, 
10 b.h.p., 750 r.p.m. Can you give me the full details 
to enable me to carry this conversion out?— 
** WINDER.” 

(Replies to Questions Nos. 167 and 168 must be 
received not later than September 29, 1923.) 


QUESTION No. 


VA-CHAMPAIGN 
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т,ооо TONS OF MACHINERY AT OLYMPIA. 


ln preparation for the Shipping Exhibition, which 
opens to-day at Olympia, considerably over a thousand 
tons of machinery, mostly to be. shown in operation, 
are being installed. Giant traction engines, fitted with 
cranes in front, have beea employed to deal with the 
heaviest and most bulky pieces, while fifteen cranes 
and gantrys, capable of lifting up to six tons at a 
time, are in use, and hydraulic jacks help to place big 
weights into position. 

There will also be on view full-sized sea and river 
boats, the newest motor lifeboat lent by the National 
Lifeboat Institution, models of royal yachts supplied 
by the Admiralty, lighthouses and lightships from 
Trinity House, a ship's boat raised sixteen feet to 
demonstrate method of launching in a storm, Marconi 
wireless telephone operating fifty miles from the shore, 
sections of steamers for the public to explore and an 
enormous model of the Port of Liverpool, lent by 
the Mersey Docks and Harbour Board. The Society 
of Motor Manufacturers have made a most interesting 
collection of full-sized motor boats, which will be 
shown in the new hall. 

Thirty-five leading bodies of engineers, shipbuilders, 
electricians and metallurgists will pay official visits to 
the Shipping Exhibition, the largest and most complete 
ever organised, and, in addition to the Continent, the 
American Foundrymen's Association is sending a dele- 
gation. The public will be admitted daily to the 
Exhibition, which remains open for three weeks. 


Various Items, 


* When Daylight Fades.’-—This is the title of a new leaflet 
issued by E.D.A. It is neatly worded and well printed, so 
should help enterprising contractors to get more work during 
the coming autumn. 

Hearty Congratulations.—On Friday, August 24, at St. Martin- 
in-the-Fields, Flossie May, only daughter of Mr. and Mrs. J. W. 
Elliott, lamp sales manager the Edison Swan Electric Co., Ltd., 
was married to Mr. Richard Michael Clark, M.C., B.Sc., second 
son of Mr. and Mrs. Clark, of Brentwood, Essex. 

Good News.—At the last meeting of the L.C.C. held on 
July 31, the following resolution was adopted, on the motion 
of Mr. C. A. G. Manning, a member of the Labour Party on 
the Council: ‘‘That it be referred to the Education Committee 
to consider and report whether or not at appropriate centres 
cooking by electricity should be taught." Let us hope the 
suggestion will be adopted, 

University of London.—A Goldsmid entrance scholarship of 
the value of £120, tenable in the Faculty of Engineering of 
University College, London, will be awarded in September, 
and entry forms must be received by the Secretary of the 
College not later than September 8. In connection with the 
examination for the scholarship, five bursaries may be awarded 
to engineering students who require financial help to enable 
them to take a University course in engineering. 


Aircraft Apprentices for the Royal Air Force.— We have 
received a communication from the Air Ministry announcing 
the decision of the Government to increase the strength of the 
Royal Air Force for Home Defence purposes, thus necessitating 
the engagement of aircraft apprentices, who will be trained as 
skilled craftsmen, in largely increased numbers. 
in January next approximately 950 boys of a good class will be 
required. The selection to fill these vacancies will be made on 
the results of two competitive examinations. The education 
authorities will be asked to co-operate in this movement. Head- 
masters and others interested in the scheme can obtain copies 
of the regulations for entry (A.P. 134) on application to the 
Secretary, Air Ministry, Kingsway, W.C.2, 


For the entry: 


Lathe Tools——An advertiser has for sale an assortment of 
lathe tools for high-speed work, which he :s offering at bargain 
prices. l'or particulars, see small advertisements, page уп. 

Egypt.—The Report on the.Economic and Financial Situa- 
tion of Egypt has just been issued by the Dept. of Overseas 
Trade, and may be obtained from H.M. Stationery Office (or 
ELecrricity Office), price 15. 8d. post free. It will interest 
all manufacturing electrical firms who are anxious to push their 
gools in the Egyptian market. x 


‘Trade Notes. 


We are in receipt of a catalogue issued by David Bridge 
and Co., Castleton, Manchester, which is one of the best com- 
piled works we have had the pleasure of handling for some 
time. It is of 132 pages, printed in black on art paper, with 
a strong scarlet cover specially designed for hard wear, and the 
contents will be found specially interesting and very useful 
to engineers. It deals with the products of David Bridge and 
Co., whose reputation for millgearing is well known. The out- 
standing feature is the considerable amount of space devoted to 
technical data, which will be found to be very useful. Persons 
interested in millgearing, friction clutches, pulleys, etc., would 
be well advised to write for a copy. 

“Silent Record " engines, which are designed to run on petrol, 
paraffin or gas, are available in all the usual sizes for driving 
line shafts, dynamos, motor boats, agricultural machines, etc. 
In the four-cylinder engine there are only two piston valves, 
requiring no adjustment, worked directly from the crankshaft. 
A two-cylinder engine in sizes from 13 to 225 b.h.p. is made for 
direct coupling to a dynamo, Particulars of this and other 
types can be obtained on application to the Record Engineering 
Co., Ltd., of Tutbury, Burton-on-Trent, at their London office, 
Donnington House, Norfolk Street, Strand, W.C.2. 

The Wholesale Electrical Co. (1922), Ltd., 78, Charlotte Street, 
Fitzroy Square, W.1, who are makers of the “Pinnacle ” electri- 
cal accessories, have just issued a new leaflet of their patenteg 
quick make and break combined switch-fuse. The sizes at 
present available are 15 amps. D.P. with open fuse and зо amps. 
D.P. with safety fuse. The switch (rotary) is definitely locked 
in the ‘fon " position, and is mounted in the cover, whilst the 
rubbing contacts are mounted in separate compartments in the 
fireproof base. Both “таке” and “break” are positive and 
instantaneous. 

Messrs. W. T. Glover and Co., Ltd., of Trafford Park, Man- 
chester, have recently opened branch offices and stores at 
14, Long Millgate, Manchester (telephone City 6230-3), where 
large stocks are held of their standard sizes and grades of 
V.LR. wires, cables and flexible cords. 

Circulars 1297/1, “Type S Automatic Oil Break Ironclad 
Switchgear”; 1299/1, “(Flexible Unit Type, Air Break Iron- 
clad Switchgear’; also leaflets 301/7-1, “Panel Type Switch- 
boards"; 301/8-1, “Sheet Steel Cubicle Switchboards ”’; 
17/1-1a, “Direct Current Commutating Pole Motors, Type X"; 
and 17/1-1d, “D.C. Commutating Pole Motors and Generators, 
Type X," have been issued by the Metropolitan-Vickers Elec- 
trical Co., Ltd., of Trafford Park, Manchester. They give 
clear descriptions, with excellent diagrams, of the various types 
of switchgear and apparatus referred to in each list, and 
should be of direct value to all central-station engineers and 
installation contractors. They will be forwarded on receipt of 
proper trade application. 

Leaflets illustrating various types of electric shades and 
glassware have been issued by Mr. F. Pratt, of 66, Victoria 
Street, London, S.W.r. Contractors will find them useful for 
reference, and should obtain copies. 

From the Bowea Instrument Co., of o, Newton Road, Leeds, 
we have received a circular announcing that they are anxious 
to receive inquiries for pyrometers an] pyrometer parts, in 
the manufacture of which thev have had many years' experience. 
Price lists are in course of preparation, and will be sent to 
interested readers on application. 

In a new illustrated leaflet the General Electric Co., Ltd., 
announce reduced prices of three of their most popular lanterns 
for the lighting of streets, railway yards, shop-fronts, etc. 
The lanterns are the *City," “Birmingham,” and “Boro.” 

British Insulated and Helsby Cables, Ltd. (Prescot, Lancs), 
have just issued a new pamphlet, No. P. 180, dealing with 
Prescot aluminium matting and sections, and aluminium and 
copper sheets. 
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THE LIMITATIONS OF RHEOSTATIC CONTROL 
OF ELECTRICAL MACH IHINERY IN MINES. 


A.M.I.] E.E., A.M.I.Mzcn. E. 


The app*ication of electrical machinery and appara- 
tus to mining has developed so rapidly that there is 
now practically no section of the industry which does 
not depend upon electricity, more or less, to facilitate 
апа expedite production. ОҒ recent improvements, 
some of the most important include the introduction of 
the explosion proof motor and switchgear. Such 
developments are very welcoine because the logic of 
the slogan “Safety First” is equally applicable down 
below as it is on top. 

It is, perhaps, in the design of the electric motor 
that the greatest dev elopments- ‘have been carried out. 
It is now used for driving purposes and is applied to 
main winding, pumping, ha e coal cutting, ventila- 
tion, conveying, screening, coal washing and many 
other purposes "where Ка efficiency is desired. 
Of these, the most important is the application of the 
motor to main winding. It is not only reliable, but 
riore efficient from the fact that full torque can be 
developed very quickly with smooth speed and accelera- 
tion. 

There was a time, and not so very long ago, when 
the motor for the main winding plant in a. mine was 
looked upon with disfavour. At that time there was 
not a great deal to recommend it, because the break- 
downs to motors were very frequer at. Breakdowns to 
motors are now almost a thing of the past, since the 
designs are so varied that they can be obtained to 
meet the most severe requirements. In addition, they 
are designed to operate in extremely hot or cold, and 
wet or dry, places, and the result is general satisfaction. 

Although we have no cause for complaint concerning 
the design and construction of the main winding motor, 
the same cannot be said of the control apparatus. The 
same progress has not been made, and one often hears 
complaints in this direction. The control system of a 
main winding plant in a mine must be absolutely reli- 
able at all times. The design should be such that all 
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parts of the apparatus will withstand the most severe, 
in fact, опе may say, most unreasonable, conditions of 
service without giving trouble, or without the 
tenance man having to be continually in attendance in 
case of breakdown. It should be absolutely foolproof, 
and this, in eifect, means that it should be impossible 
for the operator to damage the controller or 
any part ct ihe machinery by a wrong actiua 
about by a misjudgment of conditions. 


main- 


motor, 
brought 


made of 
10115. 15 50, 
but it must be understood that the conditions at a mine 
are not the same as with ordinary power plants. The 
average power plant is, as a rule, under the supervision 
of an efficient maintenance staff. There are a certain 
number of spares always to hand to be used at a 
moment's notice. With material and efficient labour it 
is quite easy to cope with any breakdown. The motor 
for the main winding plant of a mine has to be 
specially designed to meet certain requirements. The 
motor for one mine would not be satisfactory 1f called 
upon tó replace one at another mine, and the same may 
be said about the control apparatus. Therefore, al- 
though the available spare parts may take the form ot 
a spare armature and field coils for the motor, and 
probably a few contacts for the main controller, such 
things as urits, efc., 
cannot be quantities. 


It may be said that these demands are 
electrical control apparatus in general. 


nu- load 
stocked in 


resistance grids, levers, 


economically large 


The remedy appears to be in tbe better апа more 
cfÉcient design of the apparatus. 

Again, as stated above, the maintenance staff of 
the average power plant consisis of a number of 


efficient electrical fitters, ete. There are mining elec- 
tricians, and these are efficient when dealing with 


ordinary electrical mining apparatus, such as induction 
motors, coal cutters, signalling apparatus or shot firing 
dynamos. They, however, know very little about the 
technical details of the control apparatus of the main 
winding plant, and the fault is not their own. They 
have no opportunity to study the design of electrical 
apparatus as applied to mines. I have known mining 
electricians to attend their lecal technical school for the 
full five years’ course in electrical engineering, and they 
have not been taught anything about electricity as ap- 
plied to mines. The ordinary power plant electrical 
fitter knows no more about mining electrical apparatus 
than the mining electrician does, and the latter knows 
quite as much about ordinary electrical apparatus as 
tlc former. From this it will be gathered, since labour 
and material are not available, that main winding equip- 
ment should be so designed that continued successful 
operation is s vurcd. Delays in operation through 
breakdown mean tremendous losses to mining com- 
panies. 

The electrical control of large motors for main wind- 
irg is very complicated, there are so many 
features to be considered. The embodiment of all the 
desirable features which go to make the efficient 
system are worthy of serious consideration, because 
the advantages are very numerous. At the present 
moment the control of electrical machinery is limited, 
especially where rheostats and resistances are em- 
ployed. Before one can form any definite opinion con- 
cerning the limitations of control, it is necessary to 
consider existing methods from several aspects. ` 
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‘Under ordinary conditions, when the electric power 
supply to a motor is taken off, the motor speed will 
gradually diminish, due to the friction load, and the 
motor will stop. By this method the time required to 
bring the motor to a standstill is generally too long for 
practical purposes, so other means have to be applied. 
These means may take the form of applying brakes 
mechanically, electrically or by hand, or by rheostatic 
control with the aid of alternating or direct current. 
‘With modern equipment rheostatic control is generally 
adopted. If direct current motors are used [or main 
winding, then the braking operation takes the form 
of regenerative control, such as is used on traction 
systems. Here, when the supply is disconnected from 
the motor through the controller, the motor acts as a 


generator and supplies current to a resistance. The 
value of this current, or load on the "generator," 
depends upon the amount of resistance inserted. This 


current, when passed through a solenoid connected to 
a brake, makes the system much more efficient. 

The majority of motors used in main winding equip- 
ment, however, are induction motors. This makes the 
control much more complicated, as js quite clear when 
the characteristics cf the motor are considered. The 
induction mctor may be likened to the transformer in 
every way. The stator winding is the primary wind- 
ing, and the rotor is the secondary winding. Any 
change in current in the rotor circuit will instantly 
react upon the stator circuit. Thus a decrease of 
speed of the rotor, due either to load or mechanical 
braking, means an increase of current through the 
rotor circuit, because the speed is now much below 
synchronism. This, in turn, means a correspondingly 
increased amount of current through the stator circuit 
from the supply mains. 


From this it is clear that an induction motor cannot 
be controlled by this method unless a considerable 
amount of current is taken from the mains, and this 
is not desirable. If the control is to tbe effected with 
alternating current, it is necessary to reverse the 
rotating field of the motor. In a three-phase motor 
this is done by reversing any two leads connected from 
the supply to the stator winding. At the moment the 
motor is reversed, assuming the motor to be running 
near synchronous speed, the frequency in the 
secondary winding is almost twice that of the primary 
winding. Now, the voltage of the rotor 
winding changes in the same ratio as the rotor voltage, 
this voltage will be twice the voltage at standstill. This 
makes is necessary for the insulation of the rotor 
wind'ng to be insulated, so that it will stand up against 
the increased voltage. It is true that, on small 
machines, the stationary voltage is so low that the 
insulation is strong enough to withstand the double 
voltage under the necessary operating conditions. 
With large motors, however, the rotor winding has to 
be designed for higher voltage in order to avoid large 
currents. 


since 


This is not desirable by any means, because a higher 
voltage requires more insulation, and this means 
increased difficulties in the way of efficient design. On 
the other hand, a larger current means much larger 
apparatus, such as switches, cables, etc. It is true 
that, with a star winding, the insulation of each phase 
to earth can be reduced by earthing the neutral point, 
but this does not affect the insulation between phases, 


and it is this that matters. Owing to these disadvan- 
tages, braking with alternating current is not often 
resorted to. 

Referring to Fig. 1, this illustrates the method of 
control with direct current applied to a three-phase’ 
induction motor. The winding represents the stator 
circuit which is connected in star. Here A, B and C 
represent three different methods of connection. 


Referring to A, the current passes through two phases 
In B, one phase is in series with the other 
In C, all three phases are in 


in series. 
two phases in parallel. 
series. 


A 


Те us 


Fig. 2 illustrates the application of direct current to 
a delta connected motor. Here, at A, the current 
passes through a joint circuit of one phase, and two 
phases in series, in parallel. The current through the 
single phase will be twice the amount of that through 
the other circuit. At B, the current passes through 
two phases only. At C, the three phases are in series. 
Of both the star and delta connections, A in each case 
is to be preferred, owing to their permitting the 
simplest switching arrangements. 

+ 


Fic. 2. 


No matter how sound a method of control may be, 
if the means of applying the method is not sound then 
the object for which the method was produced is 
defeated. The application of direct current for braking 
induction motors is a sound proposition, but the means 
of applying the method is faulty. It has limitationis 
from the fact that the control of this current is by 
means of a rheostat, and resistance is not immune from 
breakdown. Let us consider for a moment the advan- 
tages of liquid and metallic resistances as applied to 
rheostatic control. 

(T'o be continued ) 


Price Changes in Germany.—The Association of Electric 
Cooking and Heating Apparatus Manufacturers has given notice 
that as from August rs the prices of electric cooking and heat- 
ing apparatus will be calculated in gold marks. They will be 
based on the catalogue prices of March, 1922, with a gold 
factor of o.024 for heating irons, cords ani travelling apparatus, 
and of o.o20 for all other kinds. One gold mark equals one 
dollar divided by 4.20 
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GASFILLED LAMPS. 
REDUCTION IN PRICES 

A general reduction in prices of gasfilled lamps is 
enneunced by the E.L:M.A. as having come into force 
on the rst inst. It will be seen from the advertisement 
pages that the reductions cover all gasfilled lamps for 
circuits of 100/130 and 200/260 volts. It is interesting 
to note that although largely developed during the war. 
British firms were unable to obtain facilities for manu- 
facture in large quantities until after 1918. The 
present is the third price reduction since 1920, and i* 
due this time to improved factory efficiency, the labour 
market not having cheapened since the previous 
reduction—twelve months ago. Further, gasfilled 
lamps are protected by British patents, and therefore 
free from competition 

The trade in gasfilled lamps now represents more 
than half the total trade in metal filament lamps. 
. The trade names cf lamps made by members of the 
E.L.M.A. are Mazda, Royal Ediswan, Siemens, 
Osram, Cosmos, Elasta, Foster, Stearn, Cryselco and 
oe ЖУМ 


NEW DEVELOPMENTS LN STEAM JET 
FURNACE DESIGN. 


The principle of the steam jet type forced draught 
furnace is an extremely gcod опе, especially for 
smaller boiler plants and in connection with the use 
of many kinds of inferior fuel, but it is absolutely 
essential to have a correct scientific design. Tiwo of 
the inherent defects of the crdinary steam jet furnace 
arc the excessive consumption of steam at the nozzles 
and the unequal forced draught at different ponts cif 
the grate. In this connection some tests just carried 
out by the staff of a large steel works on the working of 
the “Turbine " furnace are of great interest, and for 
the first time give some really unprejudiced data. 

These tests have proved that the steam consumption 
-was 3.1 per cent. of the production of the plant, prac- 
tically only equal to mechanical draught, whilst having, 
of course, the advantage that the steam protects the 
bars, giving many years’ life instead of the usual 
twelve months. Also the curve of the intensity of the 
air blast at every stage cf the bar length is a deiad 
straight line, a remarkable tribute to the efficiency cf 
the “Turbine ” design, based om the principle of the 
de Laval steam tunbine, as in most steam jet furnaces 
there is a suction for about the first two feet and a 
great increase of pressure at the back, whilst also the 
sides are obtaining much more air than the middle. 

The “Turbine ” furnace has now been adapted to 
work with vertical boilers, even of the smallest size, 
and there is no longer any reason why every boiler, 
even with only a fuel consumption of several tons per 
week, should not now be worked at a reasonably high 
efficiency. Also, it has been proved that this furnace 
is very suitable for marine conditions. Thus, for 
example, the Vancouver Ferry Board have recently 
fitted it on their steamers and exhaustive tests have 
given the most higthly satisfactory results, enabling 
full steam pressure to be kept up on cheap slack coal 
and actually giving a net reduction in the total coal 
bill of from 45,895 dollars per annum to about 26,000 
dollars. 
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Finally. а very important new modification of -the 
“Turbine.” furnace is -claimed to have -solved the 


problem of burning fine refuse anthracite coal which 


would represent a revolution in steam: generation in all 
districts, particularly South Wales, containing anthra- 
cite fuel. As is well knewn, anthracite, even in large 


‘lumps, is somewhat difficult to ignite, but when in the 


‘ 


dust form, “culm.” or “duff,” it has proved an almest 
hopeless. proposition. Thus the fine dust chokes the 
draught, and, in spite of this, the bars have to be very 
close together or else the material falls through. Also, 
if mechanical draught is used, the only result is to 
blow the fuel off the bars unburnt, because it is so 
light. 

The modification of the “Turbine " furnace devised 
for this purpcse is to substitute the small 4-in. air 
slits between the small bars or elements in the standard 
design with a row of very tiny holes or slots, so that 
a grate surface of a Lancashire boiler, ‘зо ft. by 8 ft., 
contains about 2,000 of these slots. The result 15 the 
draught is so subdivided that a proper forced blast 
does not blew the material off the bars, and standard 
Lancashire boilers are now working in South. Wales 
evaporating over s,coo lb. of water per hour with 
anthracite refusé fuel only, the importance of which 
cam hardly be exaggerated. 


n 


PULVERISED FUEL DEVELOPMENTS 

The recent report on pulverised fuel submitted by 
Mr..S. W. Baynes, the-chief engineer at the St. Pancras 
station, to the Electricity Committee of the St. Pancras 
Borough Council, is a welcome indication that British 
power-station engincers are alive to the remarkable 
growth of pulverised fuel in the Unitéd States: - We 
understand that the Electricity Committee have recom- 
mended to the Council, in view of the great extensions 
pending at the King's Read Power Station, St. 
Pancras, that the chairman cf the Electricity. Com- 
mittee (Alderman J. H. Mitchell, J.P.) and Mr. Baynes 
be empowered to visit the — nited States and inspect 
a number of the largest American power stations with 
a view to the possible adoption of pulverised fuel at 
St. Paneras. 

As 15 well known, pulverised fuel, on the ** Lopulco "' 
system, has made extraordinary progress in the United 
States since the success of the pioneer large. power 
station installation, the ‘‘ Lakeside” plant of the 
Milwaukee Electric Railway and Light Company, on 
Lake Michigan, of which 40,000 kw. was started-up 
in December, 1920, with other 40,000 kw. now іп 
course of erection, the station being designed for 
ultimately 160,000 kw. normal or 200,000 kw. long- 
distance overload. 

The results obtained have exceeded expectations, 
and the plant is running from month to month at 
85 per cent. to 86 per cent. efficiency, the figures being 
published regularly, with a total expenditure of 
auxiliary power for handling, crushing, drying and 
pulverising cf r.75 per cent. of the steam production, 
and with, it is claimed, less labour, wear and tear, 
depreciation and repair costs than mechanical stoking. 

This figure of 1.75 per cent. includes approximately 
the equivalent cf 1 per cent. cf the steam production 
for dry e the coal in the horizontal. revolving double 
cylindrical dryers used. Within the last twelve 
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months, however, this type of dryer has been super- 
seded by a new type of vertical drier using only 10 
per cent. cf the hot waste chimney gases and taking 
3 kw. per ton of coal for mechanical fan to circulate 
the gases, so that the total auxiliaty power is now 
only about 1 per cent. of the steam production. The 
success of this pioneer installation has led to an 
extraordinary development of pulverised fuel in 
America, and the first European installation will be 
the one now being erected at Vitry, Paris, four huge 
boilers of 160,000 lb. per hour evaporation each. 

Finally, one other point should be noted—the idea 
possessed by some British engineers that pulverised 
fuel is still somewhat of an '' experiment." The best 
reply to this is—a station of the size and importance 
of ‘‘Lakeside’’ has certainly not been running for nearly 
three years at over 85 per cent. efficiency with any 
system that can be regarded in the nature of an experi- 
ment, and the facts that very shortly several million 
tons of coal per annum will be consumed in the pul- 
verised condition on power-station plants alone, and 
plants such as the Ford iustallation at the River 
Rouge; the Cahokia station, St. Louis; the Cleveland 
Electricity Company; and the Detroit Edison Com- 
pany, have adopted it—that is, some of the largest 
and most efficient stations in the world. 
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TELEGRAPHY.—GRADE I. (1923).* 


Being Solutions to the Questions set by the City and 
Guilds of London Institute in the Grade I. Examination 
in Telegraphy held in May, 1923. 


(Continued from page 465.) 

О. 12.—A perfectly insulated line of 640 ohms 
res'stance is worked double current duplex. Batteries 
of 37 ohms internal resistance are used at each station. 
Give a diagram of the circuit showing th- values of the 
resistances of the coils of the instruments used, and 
calculate tne value of the resistance required in the 
compensation circuit rheostat to obtain a balance. 

A.12—Fig. 7 shows in skeleton form a double current 
duplex circuit. 


UP STATION DOWN STATION 


FiG: 7. 


* The standard text books fov this Grade ave: “The Tele- 
gvaphists’ Guide,” by Bell & Wilson (20th thousand, 35. 6d. net), 
and “Questions and Solutions in Telegraphy and Telephony, 
Grade I.," by Few (5th edition, revised, 5s. 6d. net). 


G, G,are differential.galvanometers, the coils of which 
have each a resistance of 50", and each coil is shunted 
by a resistance coil of 300 ohms. The joint resistance 
of each coil of the galvanometers is therefore 

50 X 300 
50 +300 

В, B, are the main batteries each of internal re- 
sistance 37 ohms. 

P, P, are polarised relays, the coils of which are each 
тоо ohms. 

R,R, are the compensation circuit rheostats, the 
value of whose resistance it is required to find. 

Working from the up-station battery B, then the 
total resistance of the compensation circuit is equal to 
т сой ої G + rheostat R + т coil of relay P. 

Also the resistance of the line circuit is equal to т coil 
of G + line resistance + т coil of relay Р; + battery 
B +1 coil of Су + earth resistance (including earth 
plates at E and £) + І coil of relay P. 

(Actually, the line coil of relay P, and the battery B, 
are shunted by the compensation coils of P, and Gy 
and the rheostat A, but the effect on the resistance of 
the line circuit may be neglected for simplicity.) 

Assuming that the earth resistance isnegligible, then, 
since the line and compensation circuits must be of the 
same resistance, it follows from the preceding that 


Rheostat R=line resistance + 1 coil of relay Py + 
battery В, + 1 coil of galvanometer G4. 
Substituting the various numerical values given, 
then, 
Rheostat R=640 + тоо + 37 + 43 —820 ohms. 
Hence the resistance required in each compensation 
circuit rheostat to obtain a balance is 820 ohms. 


(To be continued.) 


=42.9, say 43 ohms approx. 


IMPROVED LEADER CABLE FOR NAVIGATION. 

An interesting development of the use of a sub- 
marine cable carrying alternating current, as a guide 
to ships traversing narrow waters in darkness or fog, 
has been patented by Siemens and Halske (German Pat. 
No. 348,874). The aim is to make possible the recog- 
nition of definite points along the route, and for this 
purpose induction devices are inserted in the line a 
carrying the alternating current, so that— without 
affecting the transmission of the current—its effect on 
the receiving devices carried by the ship can be varied, 
weakened or interrupted at will. 


The inductive device may be a loop in the line a, or 
it may be a transformer, and tbe arrangement of these 
devices can be varied so that the navigator receives 
distinctive signals telling him his exact position along 
the channel. It would appear that this simple amplifi- 
cation of the plain leader cable increases the utility 
of the system very considerably without detracting 
from its simplicity and reliability. 
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WATTMETER. 
These Wattmeters pos-ess th» followingimportant 
features :— 

1. Uniform scale. 

2. Perfectly dead-beat. 

3. Moving system very light, ensuring freedom from 
pivot frietion. 

4. Equally accurate upon D.C. circuits and A.C. cir" 
cuits of any frequency, power factor or wave 
form met with in commercial practice. 

5. Power consumption extremely small. 

6. Large overload capacity. 

7. Temperature rise of 50° F. will not produce an 
error of 1 per cent. 

8. They are efficiently shielded, scientifically 

designed and carefully constructed. DE 
They carry the Weston guarantee and reputation, морги 
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WESTON ELECTRICAL INSTRUMENT Co.,Ltd 


Holborn 2039) Audrey House, Ely Place, Holborn, E.C.1. HON ET nU HE т 
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ACCUMULATORS 


The uses to which Accumulators can now 


be put are numerous, but no matter for 


Or what purpose a battery is required— 


whether for a hand-lamp or for house 

EVERY - lighting—there is an Ediswan Accumu- 
lator made to meet the need. A full 

PURPOSE range of Accumula'ors is contained in the 

new Ediswan Catalogue No. AA. 253. 


ASK FORSASGOPY. 
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THE EDISON SWAN ELECTRIC Co.,Lta, 


Head Office: 123/5, QUEEN VICTORIA STREET, E.C. 4. 
Werks: Ponders End, Middlesex. 
Branches in all large towns. 
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HART 


SPECIALISTS 


in the Manufacture of 


for 


AH Purposes. 
CENTRAL STATIONS. 


PRIVATE INSTALLATIONS. 
MOTOR CARS. 


ELECTRIC LAUNCHES. 


RADIO WORK. 
Wrile for Illustrated Catalogue. 
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SALESMANSHIP 
CONFER ЕС ЕБ 


TELEGRAPH AND TELEPHONE WORK 
YACHT AND CARRIAGE LIGHTING. 


PORTABLE AND LABORATORY WORK. 


HART ACCUMULATOR CO., LTD. 


LONDON, Е. 15. 


LONDON AREA, SESSION .1923.1924 


open to everyone engaged in the Elec rical 
Industr (Supply, Manufacturing, Con- 
tracting, etc.) There is no subscription. 


Programme for the complete 
session is ready and can be 
obtained on application by 
letter to the Director and 
Secretary, E.D.A., 15, Savoy 
Street, London,  W.C.2. 


|| М.В — The first meeting of the series will be h ld 
on Friday, Sept. 21s-, 1923, at St. Bride's 
Institute, Bride Lane, Lud? ateCircus, E C.4 
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BRANCH OFFICES АТ 


BELFAST. 
BIRMINGHAM, 
BRISTOL. 
DUBLIN. 
GLASGOW. 
MANCHESTER. 
WESTMINSTER. 
YORK. 


| 
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| Quality First | 


| QUALITY alone in 
relation to price de- 
termines the value of 
any product. Judged 
on the basis of quality, 
IOTINGERCASNID C 2 
AUTOMATIC 
CONTROL GEAR 
must be admitted to 
stand supreme 
amongst all other— 
it has stood the test 
for over 25 years. 


Il'ustration shows 
No. 110 Multiple 
Finger Type Self- 
Acting Starter, suit- 
able for use оп D.C. € 
circuits. паве sie 
starters are specially 
suitable for auto- 
matically controlling 
electrically driven 
ventilating fans, 
pumps, ес, ELC 
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Write for Leaflets Z95. 


Birmingham 
Newcastle 
ELECTRIC Co. Ltd. Cardiff 
‘149, Queen Victoria St., LONDON. 
Works: BEDFORD. 


Manchester 
Bradtord 
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THERE IS A 


BEN/AM 


REFLECTOR 
fer 

EVERY CLASS¢ 

L1! Смс 

INSTALLATION. 


Advt. of the Benjamin El-ctiic Ltd., Brantwood Works, Tariff Rd., №. 7 


Current Topics. 


The Leeds and Bradlord Corporations are consider- 
ing competitive foreign .and - British tenders for the 
supply of certain plant, and in each 
case the Continental offers are appre- 
ciably lower than those of British 
manufacturers, for obvious reasons. 
Nevertheless, the two committees responsible for 
coming to a decision on the subject are finding it diffi- 
cult to allot the contracts. There should be no diffi- 
culty at all in such cases; that indecision exists is due 
to the narrow and parochial views of the local com- 
mittees concerned. Here is an object lesson which 
should help those several Yorkshire councillors to make 
up their minds. Let them individually pay casual 
visits to the works' entrances of various large industrial 
engineering establishments in the immediate neighbour- 
hood cof Leeds or Bradford, at from 8 a.m, to, say, 
10 a.m. any weekday, and exercise their faculties of 
observatioa. 

They will find gangs of men and youths, as well as a 
sprinkling of women and girls, busily engaged holding 
up the neighbouring walls, what time they gaze dis- 
consolately at notices intimating :“ No Vacancies." 
These unfortunate people are the local representatives 
of the vast army of unemployed. What 15 more, they 
represent, in the main, recipients of the dole, to which 
you, dear reader, and I and those Yorkshire councillors 
are all contributing in the shape of. Imperial taxation. 
lt means in plain fact that, in addition to working for 
our own benefit, and to keep the home fires burning, we 
are also putting in many hard days' work to help main- 
tain that vast body of unfortunate beings for whom ne 
occupation is for the time Бето available. 


The Broad 
View. 


Now let us hark back for a moment to those competi- 
tive tenders which, I understand, in one case show a 
difference of as much as £ 10,000 between the British 
and Continental figures. The first duty of the coun- 
cillors charged with arriving at а decision, is to their 
local ratepayers—who are also, incidentally, taxpayers 
—whose property and money are involved. From a 
parochial standpoint the work should undoubtedly go to 
the lowest tenderer, inasmuch as it represents an 
apparent saving of, say, £10,000. : 


As a result, the capital expenditure on plant will be 
less, charges on that plant correspondingly reduced, 
and, in theory, electricity produced by-means-of it can 
be sold more cheaply, or, alternatively, the supply com- 
mittee concerned will be able to show a surplus on 
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the year's trading as a result of purchasing cneape 
plant. 

That is the theoretical reasoning ol the 
who is seeking a decision on this momentous qucstion. 
But there is another, essentially practical and common- 
sense side of the question. Let the contract to a Con- 
tinental firm, and, all other things being equal, there 
is no diminution in local unemployment. Local tax- 
ayers are still committed to huge payments in unpre- 
ductive doles, and that £10,000, together with other 
like amounts, continues to be dissipated in the few 
weeks which intervene before the contract 1s due for 
execution. It cannot be too strongly or too frequently 
impressed upon those who have the spending of public 
money that every contract placed abroad, honvever 
apparently insignificant, helps to increase the already 
pressing problem cf uncmployment at home, and serves 
to perpetuate the vicious dole system which is respon- 
sible lor a large proportion of our existing burden of 
taxation. 

If Leeds and Bradford councillors seek a lead in 
solving this problem of municipal economics, let them 
turn to the example of Sheffield, where, although no 
definite policy has been laid down, there is nevertheless 
a strong prejudice against the placing of civic contracts 
outside this country. Secme aine to ten months ago а 
turbo-generator was offered to the Sheffield Ele tricity 
Committee from Amsterdam. It was identical with a 
set then in use at the local power station. The offer 
represented an immediate saving of some 4520,000 com- 
pared with the lowest British tender for equivalent 
plant. There was thus a strong inducement to pur- 
chase. So strong, however, was the opposition to the 
proposal, which appeared én the official minutes, that 
it was withdrawn when actually before the council 
without discussion. The Committee have since placed 
an order for a similar set with a leading British firm, 
and cn the definite condition that as much of the work 
as possible shall be done in Sheffield itself. 


individuzl 


Placing important contracts abroad on the strength 
yf a few thousands of pounds difference in the compet- 
ing tenders is simply robbing Peter to рау Paul. It 
is far better to spend an additional few thousands of 
pounds in relieving unemployment, and providing pro- 
ductive work for our own population, than spend still 
larger sums in encouraging idleness, and snatch a 
purely imaginary saving over the British tender. 
Unless Parliament intervenes with a distinct embargo, 
or a heavy duty on imported wireless apparatus, we 
are going to experience precisely the same anomalous 
state of affairs, although on a smaller scale, in connec- 
tion with the trade in broadcasting apparatus. If the 
advisory committees recommendations go through as 
they stand, the majority of listeners-in will be enjoying 
their concerts, etc., this winter with the aid of German 
and other Continental apparatus of all descriptions 


It is unfortunately true that the factoring of cheap 
imported Continental apparatus is a far more profitable 
game to the people who are handling this branch of 
the industry (sic) than making a moderate but legiti- 
mate profit on the distribution and sale of British manu- 
factured goods. As a result, the importer's vote is an 
influential one, and British manufacturers interested 
in the protection of their own industry will find it a 
stiff proposition to oust the parasites who batten on 
heavy profit margins from the sale of cheap Continental 
goods which they do not even handle. The public, who 
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are purely interested in getting the best value for their 
money, are unfortunately apathetic concerning the 
origin of the apparatus they buy for the purpose of 
listening-in, and it is quite on the cards that the head- 
phones some of these licensees will wear during the 
coming winter evenings were fashioned by the same 
pair of hands that sniped the wearer along the front 
line prior to 1918. 


British makers of wireless apparatus cannot possibly 
compete On equal lines. Moreover, the present free 
import of foreign apparatus is having a very bad effect 
on British manufacture. Only yesterday I had the 
opportunity of closely inspecting and comparing the 
relative merits of three wireless headphones. Two 
were of German origin, priced at half the average 
figure for British ‘phones. Although typically German 
in design, assembly, and’ finish, they were quite ser- 
viceable articles, and would sell readily on sight, to the 
average purchaser of wireless gear. The third was a 
competitive British model, which had just been turned 
out by one of the best-known firms in the trade, 
evidently at a rock-bottom ccat, in an endeavour to 
beat the foreigner at his cwn game. The result was 
disastrous. Even externally I found it difficult to 
reconcile the design and finish with previous goods bear- 
ing this firm’s name, but when the ear-caps had been 
removed, exposing the interior and workmanship, I was 


aghast. The workmanship belied the name; the 
‘phones might have been made by any amateur 


mechanic in an ill-equipped workshop. Pole pieces 
were imperfectly shaped, coil cheek cracked, and cross 
connections made with bare wire in imminent danger 
of touching the bare aluminium case. I rubbed my 
eyes, and looked again at the name of the maker. T1 
was too true—and that headphone was priced at 
exactly twice the figure at which it is possible to buy 
single sets of the two German models ! 
ELEKTRON. 


ELECTRICAL ENGINEERI NG—FINAL GRADE 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By EDWARD HUuGHES, B.S-. (Eng.) A.M LE.E 


(Continued from page 465.) 

Q. 6.—Show how to arrange two windings on the rotor 
of a 3-phase induction motor to provide automatically 
large torque at starting and low rotor copper loss when 
running. 

How would you calculate the starting torque of such 
a motor ? 

A. 6.—One method whereby a 3-phase induction 
motor can be arranged automatically to provide a large 
starting torque and high-running efficiency, is to construct 
the rotor with two windings, one over the other. The 
outer winding is made of high resistance material and 
is of the squirrel-cage type, whilst the inner winding is 
of the wound type, the three ends of which are short- 
circuited by a centrifugal switch which closes when 
the speed attains a pre-arranged value. During the 
starting period this winding is on open-circuit, the motor 
being started by simply closing the stator switch. 
The stator starting current and the corresponding 
torque are governed by the high-resistance winding on 


the rotor; and in this way it is possible to obtain 2.5 
times the full-load torque with about 3 x full-load 
current. 


The starting torque of such a motor can be calculated 
from the circle diagram thus :— 
Let OA in Fig. 9 be the no-load current and cos VOA 


B 


AV 


О X 
Fic. 9. 


the corresponding P.F. Neither the no-load current 
nor the P.F. is affected appreciably by the low-resistance 
winding: being short-circuited during this test. 

Let OB be the short-circuit current for the rated 
voltage, the value of OB being proportioned from 
readings taken for lower stator voltages with the rotor 
oscillated slowly backwards and forwards. During this 
test, the low-resistance winding on the rotor is on 
open-circuit. Also, cos VOB is the P.F. on the short- 
circuit test. 

Join AB and draw the semi-circle АВС. Draw BD 
perpendicular to OX, cutting AC at D. 

Measure the resistance A between any two stator 
terminals; then if the winding be connected in star, 


resistance per phase is _ whilst if the winding be 


А : ge 
connected in mesh, resistance per phase is 55 


From these values it can be easily proved that for 
both the star and the mesh connections, total 72 R loss 


in stator for a line current OB isŽ Rx (OB)2. 


If V be the rated line voltage, power component 
of ОВ to supply the stator JR loss 


3Rx(0B) 2 
ES 74 
and is represented by DE in above figure. 

Consequently EP represents the power component of 
OB to supply the rotor J2R loss; 1.е., rotor J?R 
loss at instant of starting =1.73V x EB. 

If T be the corresponding torque in pounds-feet, 
and R be the synchronous speed in r.p.m., then if torque 
T had been exerted by rotor at synchronous speed, 


2nT1 R 
33,000 


But on the short-circuit test, this power is expended 
as I?R loss in the rotor resistance, 


power supplied by rotor— x746 watts. 


arTR 
: hence ped een 579 EXIT 
so that T can be calculated. 
(To be continued.) 


SEPTEMBER 


THE SHIPPING, ENGINEERING AND 


MACHINERY EXHIBITION. 


Now OPEN AT OLYMPIA, 


Preliminary announcements have given our readers 
an idea of the varied nature and imposing array of 
exhibits now on view at Olympia. It was Friday of 
last week which saw the official opening by Viscount 
Curzon in the presence of a large number of distin- 
guished engineers and mainstays of the shipping 
industry, as well as the Agents-General for N.S.W., 
South Australia, Tasmania and Western Australia. 

Praise is due to everyone concerned in getting such 
a display in situ, practically complete on the opening 
day, especially to the General Manager, Mr. F. W. 
Bridges, and the Organisers, F. W. Bridges and Sons, 
Ltd., who have also given us an official catalogue 
more replete with useful information, conveniently 
arranged, than we can remember on previous occa- 
sions. There is a classified index and visitors’ guide to 
the principal exhibits, an index to exhibitors, plans, and 
lists of the official and other visits arranged, lectures 
and papers to be delivered, the films to be shown 
in the cinematograph theatre, etc. At the luncheon 
subsequent to the official opening, Mr. W. A. Appleton, 
C.B.E. (Secretary to the General Federation of Trade 
Unions), in proposing ‘‘ Success to the Exhibition,” 
made a happy speech on the ** New Spirit in Industry." 
He admitted that brain and will power is necessary for 
commercial success, and that these qualities, being 
fundamental, cannot be produced, though they may be 
developed, by environment. He had a word to say 
against part of our educational system, maintaining 
that the first requirement was towards sustaining life, 
and, secondly, towards enjoying life. He concluded on 
the note that whereas in the past our main export was 
coal, in the future it would have to be brains and skill. 
The efficient must rule. 

His remarks are very sound, and are welcomed by 
employers and so-called capitalists, and as soon as 
Mr. Appleton and other T.U. leaders can get their 
followers to adopt them and co-operate loyally with 
‘ capital," peace, progress, and increased comfort for 
all will result. Mr. Appleton is doing and will continue 
to do his very best ia this direction. We only hope 
that he will obtain that support to which he is entitled, 
and that success will not long be delayed. Somehow 
we think things really are looking better. 


Now a few words on the exhibits. These are all of 
great educational interest, and the public, particularly 
engineers, whether buyers or not, should not fail to 
visit Olympia before the Exhibition closes on the 22nd 
inst, 

Limitations of space will probably prevent our saying 
much of the instructive and déversified shipping sec- 
tion, likewise the heavy engineering section. As 
regards electrical machinery and apparatus there is a 
very excellent display, and, naturally, electric welding 
is theroughly represented. In addition to the main 
hall, the new hall and gallery contain exhibits. In 
the gallery, Skylux, Ltd., of 22, Great St. Andrew 
Street, Shaftesbury Avenue, W.C.2, show cn stand 
No. 3 their patented portable rod, tube and conduit 
bending machine and self-locking shade ring remover— 
both very handy tools for the wireman. On stand 
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No. 8c, the Concordia Electric Wire Co., Ltd. (155, 
Victoria Street, S. W.1), effectively display samples of 
bare and insulated wires and cables, high resistance 
wires and ribbons for motor starters, heaters, cookers 
and furnaces, etc. The '' Electro-Automate"" magneto 
lamps of the pocket, cycle, laryngoscope and egg- 
tester type, are shown by Theo and Co. (6, Hatton 
Garden, Liverpool), on stand No. 48. 

In the New Hall, on stand No. 2, Crosbie and De 
Mowbray, Ltd. (25, Victoria Street, S.W.1), show 
generating sets from 120 watts upward, nickel-iron 
bell batteries, small pendant switches, Lithanode accu- 
mulators, in which the lead is cast round the active 
material, and the cell so made up that even a short 
cireuit does not damage it, and electric fittings and 
accessories of all kinds especially suitable for yachts, 

On stand No. 7, Ross, Courtenay and Co., Ltd. 
(Ashbrook Road, Upper Holloway, N.19), demonstrate 
their patent ** Nonut "' connection for sparking plugs, 
as well as their Ross Courtenay terminal for making 
sound connections without tools or solder, 

The B.T.-H. Co., Ltd. (Crown House, Aldwych, 
W.C.2), have on stand No. ro an excellent magneto 
exhibit, including separate and combined starting and 
lighting sets for motor yachts and vehicles. 

In addition, examples of self-contained generating 
sets, welding plant, etc., тау be seen. 

Мліх HarL. 

The following is a brief account of some of the 
exhibits :-— 

Stand No. 8 (row 1).—Siemens Bros. апа Co., Ltd., 
in association with Elliott Bros. (London), Ltd. (Caxton 
House, Westminster, S.W.1r). | Engine-room tele- 
graphs operated electrically independent of the ship's 
mains are shown in operation. The apparatus is 
actuated by means of a battery in a similar manner to 
the Helm Indicator, and can be left in circuit con- 
tinucusly, so that the instruments are available at all 
times. Another apparatus (Revolution Indicator) indi- 
cates cn the bridge the actual movements of the engine, 
and so enables the officer in charge to know exactly 
when the engine starts and stops, and also whether it 
is running in the direction required. The gear is 
operated without the use of switches or rubbing con- 
tacts. As the circuit for working the indicator is pro- 
duced inductively, the wear and tear on the apparatus 
is nil, and the upkeep a minimum. This gear also is 
shown in operation. Other exhibits include a direc- 
tional revolution indicator, helm indicator (an apparatus 
which communicates the angle of the ship's rudder 
directly from the rudder to the bridge or wheelhouse 
independently of the ship's mains, being operated by 
its own battery of one cell. No switch is required, so 
that it remains permanently connected, and its indica- 
tions are available at any instant. The battery sup- 
plied will last under these conditions about twelve 
months without renewal). There are also shown Forbes’ 
Log and Look-out Indicator, etc., and loud-speakine 
telephones for providing communication between the 
bridge to the various parts of the ship, including the 
engine-room. The system possesses the unique feature 
that all the current necessary for operation is provided 
by batteries, and this current is so small that the 
battery will last fcr at least twelve months. Moreover, 
as an '* Inert "' cell is used, a spare battery can be car- 
ried on the vessel as a stand-by. The instruments 
exhibited include a telephone for the bridge, with a 
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three-line selector switch, which enables connections to 
be made to the poop, forecastle, and engine-rooim. 

Other exhibits include intereommunication tele- 
phones, ordinary telephones, wireless telegraph sets, 
electric distance thermometers, pyrometers for internal 
combustion engines, etc., suspended and pivoted coil 
indicators of various kinds, switchboards and acces- 
sories for pyrometers,. batteries, Zed fuses, M.F. 
vacuum and gasfilled lamps, etc.—4A most fascinating 
and instructive display. 

The Relay Automatic Telephone Co., Ltd. (Marconi 
House, Strand, W.C.2), have on stand No. 20, Row C 


A STANDARD 50-LINE '' RELAY "' INSTALLATION 
ILLUSTRATING THE SWITCHBOARD, A SINGLE 
“ RELAY " - AND THE STANDARD BOX-TYPE 
INSTRUMENT, TOGETHER WITH VARIOUS VIEWS 

OF THE OPERATING DIAL. 


a complete private automatic telephone exchange. This 
exchange comprises the automatic switchboard, power 
board, two sets 24 volt batteries, and telephone instru- 
ments, all connected up for use. The switchboard con- 
sists of an iron frame into which the relay groups are 
fitted; these groups can be increased as required from 
time to time without putting the service out of action. 
The relay takes the place of the human operator, and, 
bv a series of electrical circuits actuated through the 
dial on the telephone instrument, the caller becomes 
his own operator, and can automatically get into touch 
with anv connection required within four seconds. 
Instruments of the well-known Post Office pattern are 
exhibited with a dial attachment, also a convenient 


form of box-type instrument, with combination hand 
telephone, which is recominended for both desk and 
wall use. A specially designed type of instrument for 
use aboard ship is also shown. An important feature 
that will be observed with regard to the wiring system 
is that two wires only are necessary from each tele- 
phone to the switchboard, and that the caller can con- 
nect himself to any of the other telephones served by 
the switchboard. We are informed that the company 
can arrange for existing branch exchanges to Бе 
replaced on a rental basis by the “Relay " automatic 
combined system, which gives a four-second automatic 
inter-departmenfal service, combined with public 
exchange facilities, and an attachment is exhibited 
showing how the private branch exchange operates in 
conjunction with the public service. 


Stand No. 12, row H.—^utomatic and Electric 
Furnaces, Ltd. (173/5, Farringdon Road, E.C.r.). 


Among the many furnaces to be inspected in operation 
here is the new design with element built on the unit 
principle with interlocking firebricks, in the face of 
which are recessed longitudinal grooves, through which 
are laid the heating elements, running the continuous 
length of the furnace. A full illustrated description cf 
all details appeared in ELECTRICITY for July 27 last. 
Another feature of this exhibit is the Wild-Barfield 
furnace for hardening high-speed steel. It consists of 
a horizontal heating chamber, 9 in. by 5 in. by 3 in. 
clear, inserted in the roof being two bars of recrystal- 
lised carborundum. Through these the heating current 
passes. The connections are novel and simple, so that 
any bardener can replace the bars by new coes very 
quickly when necessary. There are also to be seen the 
W.-B. automatic hardening furnaces, horizontal type, 
air tempering muffles, laboratory muffles, pyrometers, 
accessories, etc. Also an electrically-heated furnace for 
soldering irons. Three irons should be in use—two 
being heated and one cn the job. The furnace has a 
slight tilting motion which breaks the heating circuit 
on removal of the last iron, and remakes it when the 
iron is again inserted. As this automatic switching 
arrangement is effective there should be a good market 
for the device, for which agents are wanted. All 
furnaces make an excellent load, at “© off-peak °’ times 
if desired, for the supply authority, and it is not sur- 
prising that the merits of W.-B. furnaces are being well 
appreciated. 

Stand No. 13, row E.—Stcholey Construction 
Co., Ltd. (56, Victoria Street, S.W.1). The specialities 
here on view are R.W.B. welding machines and welding 
processes, dynamotors, '' Seco’ flux-covered elec- 
trodes, etc., also Daysohms low-tension A.C. arc 
welder. This machine is made in two types, each con- 
sisting essentially of a transformer and choke coil 
(adjustable) so that the necessary 65 volts giving any 
current for the weld can be obtained from the ordinary 
supply. The standard machines have a capacity of 
25/150 and 25/80 amps. (normal) The machine is 
shown in operation and should be inspected, as should 
the excellent flux-covered eletrodes. 


(To be continued.) 


Japan.—The Report on the Commercial, etc., Situation in 
Japan has just been issued by the D.O.T., and may be 
cbtained from Н.М. Stationery Office (or ELECTRICITY Office), 
orice 2s. 2d net post free. Electrical firms who are feeling the 
pinch of competition in electrical supplies manufactured in 


` Japan should study this report carefully. 
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The Electric Lamp Manufacturers 
Association of Great Britain Ltd. | 
announces the following | 
| ELECTRICO LAMP, PRICE REDUCTIONS Mi 
i MANUFACTURERS | 
GREAT BRITAIN LTD 
Басс Standard GASFILLED Lamps 
GM | Watts | Old Prices | New Prices 
i Sud Rael: Il 
100-130 30 and 40 3270 26 | 
200-260 40 3:36 з О | 
100—130 60 5) 0) з О 
200—250 60 4 0 з О 
| 75 5 0 4 о | 
100 6 0 5 о | 
100—130 150 t6) © 7 о 
and ( 200 10 6 9 O 
200-260 300 19546 12 O 
| 500 ERO 15 O 
| 1,000 21500 20 O 
100-130 1,500 2080 27 6 
202-260 1,500 27] (9) 27 6 
Association Makes 
British Thomson-Houston Co., Ltd. - - - - - MAZDA 
Cryselco, Ltd. - - - - - - - - CRYSELCO 
Edison Swan Electric Co., Ltd - - - ROYAL “EDISWAN” 
Foster Engineering Co., Ltd. - - - - - - - FOSTER 
General Electric Co., Ltd. - - - - - - - OSRAM 
Metropolitan-Vickers Electric Co., Ltd. - - - - COSMOS 
Pope's Electric Lamp Co., Ltd, - - - - - - ELASTA 
Siemens and English Electric Lamp Co. Ltd. - - - - SIEMENS 
Stearn Electric Lamp Co., Ltd.  - - - - - STEARN 
“Z” Electric Lamp and Supplies Co., Ltd. - - sey 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “ Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 


ANSWERS: A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or io accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а '' nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
pu address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. e 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the neat twelve 

hs 


onths. H 
The words “ Questions and Answers" or “Q” and “A” should be placed at 
he top left-hand corner of ali letters intended for this column. 


Question No. 167. 


I have a large bell in my works used to signal the 
* commence work " and ‘‘ cease work to my 
employees. At present it is operated by hand. Can 
I electrify this so that it will work if I press a button? 
If so, I would aprreciate the details.—" CASHIER. " 


Question No. 168. 


I wish to convert a 220 volt D.C. motor to one of 
100 volts. The machine is 4-pole, wave wound, 
то b.h.p., 750 r.p.n. Can you give me the full details 
to enable me to carry this conversion out?— 
** WINDER.” 

(Replies to Questions Nos. 167 and 168 must be 


recetuyd not later than September 29, 1923.) 


Answers to Questions. 
Question No. тб. 

The second prize (5s. has been 
"EF. P. S." for the following reply :— 

The rules for earthing are the reverse of “hard and 
fast,’ as they are generally left to read “the installa- 
tion shall be efficiently earthed.” The word " efficiently" 
returallv gives rise to a diversity of opinions, and 
much difference ‘between the contractor and the in- 
spector. 

If, however, the fact is always borne in mind that 
the earth is to act as a safety valve to the system, and 
that it is not to fail before the fuses go, or the cables 
burn out, there can be little room for doubt. By the 
earth is here meant not only the earthing cable, but 
also the earthing clips and the connections at each 
end of the cable. ‘Should one of the clips be of the 
s-ampere type there is little to be gained by putting 
in a cable to carry, say, 20 amperes. The carrying 
capacity of the earth must be taken to be that of 
its smallest part, on the principle that-the strength of 
a chain lies in its weakest link. A connection to a 
water pipe other than the main supply may, therefore, 
render the who!e earth useless, as may a wire wound 
round a pipe and unsoldered. In the case of machines 
where heavy earths are necessary, great caution must 
be used to see that the carrying capacity of the pipe 
is sufficient for the current that may be required to 
pass, and earths should never be made to gas pipes, 
owing to the joints being red leaded and the inflam- 
mable nature of the contents. 

Taking now the ase of the ro b.h.p. 440 volt D.C. 


awarded to 
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machine, and assuming that it will absorb 1,000 watts 
per h.p., we have an input of 10,000 watts, which, 
at 440 volts, corresponds to 23 amperes. It will, 
therefore, be necessary to fuse for 25 amperes, this 
being the nearest size wire obtainable. Therefore the 
earthing wire should be sufficiently large to carry this 
current without overheating. A 7/.036 (7/20) cable 
will carry 24 amperes according to the ru'es of the 
I.E.E., anc | shoi.c recommend this size, although 
many contractors would {adapt a smaller size. In 
some cases the mains cables may be larger than the 
eerthing cable, as the question of voltage drop governs 
in some measure the size of the former. 

The fusing of the 1 in. copper wire is quite incredible, 
as it would require over 500 amperes to fuse such a 
conductor. Perhaps this is a mistake for 1/18 copper 
wire, but even then it shows a bad fusing of the 
circuits, for a 1/18 s.w.g. copper wire will only fuse 
at rc8 amperes, whereas the normal current of the | 
motor is fixed at 23 amperes, as mentioned above. 

The cause of the fusing may have been a faulty 
connection somewhere in the earth lead, thereby gener- 
ating heat, which slowly increases the temperature 
until the melting point is reached. This is a very 
common cause of the blowing of motor fuses, many 
of the faults being due to a bad connection at the 
spring contacts, or dirty terminals holding down the 
fuse wire.—“ F. P. S." 


THE ASSOCIATION OF BRITISH EXHIBITORS. 


This association is now in process of formation, and 
a strong and influential provisional executive committee 
has been. apointed. The objects are to protect 
exhibitors’ interests in every way. Among the matters 
which will be dealt with are the securing of fair and 
advantageous rents for space, the redress of grievances 
relating to high prices for, and monopolies in stand 
fitting, etc. Then there are the questions of charges 
for power and lighting, of facilities for exhibitors, of 
restraining the use of exhibition space for cheap-jacks, 
side-shows and other stands which tend to defeat the 
object of an exhibition and lower its tone. The all- 
important question of publicity will receive careful con- 


sideration, together with many other points which 
affect exhibitors. 
Our readers will be interested to learn that the 


electrical industry is worthily represented on the com- 
mittee by the General Electric Co., Ltd. ^A special 
committee meeting was held yesterday. 

Full details, with an application form for member- 
ship, can be obtained from the Secretary, the Associa- 
tion of British Exhibitors, 69, Victoria Street, S. W.r. 


Dry Batteries Wanted.—The Post and Telegraph Dept. at 
Wellington, N.Z., invite tenders for 30,000 dry telephone cells. 
Specification, etc., at the D.O.T. (Room s2), 35, Old Queen 
Street, Westminster, S.W.r. 


E.D.A. Publicity..-We have received from our worthy friends 
cf Savov House particulars of their “Late Lighting " cam- 
paign for the coming autumn, together with a list of the trade 
journals in which the advertisements will appear. Last year's 
effort was extremely successful, and we hope that similar good 
fortune will attend the present campaign. Contractors should 
make a point of getting these particulars from the E.D A. in 
erder to assist them in obtaining contracts for installation, work 
of the kind suggested by the advertisements. 
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THERMO-COUPLE POTENTIOMETER. 


This apparatus. which has recently been placed on 
the market by Messrs. Siemens of Woolwich, is a simple 
form of potentiometer, specially designed for measuring 
the electro-motive force of thermo-couples. It has the 
following advantages :— 

I. It is substantially made and carefully calibrated. 

There is very little to get out of order. 

2. There is no mirror galvanometer, and therefore no 
lamp and light spot. A darkened room is not 
required. All readings can be taken in broad 
daylight. EM 

3. It can be easily and rapidly adjusted, and is véry 
easily read. 

4. It has 5 ranges, and the change from one to the 
other is made by a simple movement of a lever 
switch. 

5. The accuracy of the apparatus is high, and the 
ammeter and indicator may be easily and rapidly 
checked against each other and against a 


standard cell. 

6. The resistance of the thermo-couple and its leads 
do not affect the results when the “ Null method ” 
is used. 


+ C, 4vorrs 


T C, 2VOLTS | 


The principle of the apparatus is illustrated in Fig. т. 
A battery B (e:g., a 2-volt accumulator) supplies a small 
current (0.15 amp. max.) to the circuit B. A.P.R. R is 
a regulating resistance (of o to 100 ohms), A is a standard 
moving-coil ammeter (range 0-150 milliamperes), and 
P is an accurately adjusted resistance. 

If the resistance of P between the points a and b is 
o.I ohm, and the current through the circuit B.A.P.R. 
is adjusted by means of the regulating resistance to, 
say, roo milliamperes, the P.D. across a-b will be 
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ammeter reads 76.8 milliamperes the E.M.F. of T will 
be 7.68 millivolts. 

By accurately subdividing the resistance P, and 
varying the potential point 5, various ranges which 
are convenient multiples or sub-multiples of the ammeter 
scale can be obtained. For example, the range of the 
ammeter (which is 150 milliamperes) may be made to 
correspond to 7.5, 15, 30, 60 or 75 millivolts. Further, 
by choosing suitable values for P and by substituting a 
Weston Normal Cell in place of the thermo-couple T, 
the readings of the standard ammeter A can be checked 
against the standard cell. 

In the method described above, the indicator G is 
simply used to indicate absence of current in the thermo- 
couple circuit, in which case the E.M.F. of the thermo- 
couple is exactly balanced by that across a—b. This is 
called the “ Null method.” 

The indicator G is, however, calibrated o to 5 milli- 
volts on either side of the centre zero, and in many 
cases it will be found convenient to set the ammeter 
reading to a fixed value and to read the “ out of balance 
E.M.F.” on the indicator. This is called the “ Deflection 
method." For example, if the ammeter reads roo 
milliamperes, corresponding to Io millivolts across a-b, 
and if, instead of. varying its reading (by adjusting the 


STANDARD 
AMMETER 


SUSPENDED 
COIL INDICATOR 


Oie 


THERMO-COUPLE 


REGULATING 
RESISTANCE 


Fic. 2.—-DIAGRAM OF CONNECTIONS. 


| resistance R) until the indicator G shows no deflection, 


the deflection of G is read and is, say, + 1.2 millivolts, 
then the E.M.F. of the thermo-couple will be ro +1.2 
—II.2 millivolts. 

The regulating resistance R consists of three switch 
dials of o to 9o ohms, o to 9 ohms, and o to 0.9 ohm 
respectively, and a sliding resistance of o to o.1 ohm. 

The ammeter A is one of our standard moving-coil 
instruments, with a range of 150 milliamperes. It is 
fitted with an anti-parallax mirror, and each division 


тоо X0.I=10 millivolts, and proportionately greater or 


Ф у i corresponds to 1 milliampere. Length of scale, 140 mm. 
ce less as the current is varied. Resistance, r ohm. The ammeter is fitted with a com- 
© 42 _ The thermo-couple Т, whose E.M.F. is to be measured, | pensating device which makes its readings independent 
Ag- is connected across a-b in series with a suspended coil | of temperature variations. 

A s indicator G, which has a centre zero. If R is adjusted The indicator G is of the suspended-coil type, and is 
NE until G shows no deflection, the E.M.F. of the thermo- very sensitive. It has a centre zero, and a range of 
oie couple T must be equal to ће P.D. across аф, which | то millivolts, t.e., 5 millivolts on either side of zero. It 
E may be read from the ammeter А. For example, if the | is fitted with an anti-parallax mirror and each scale 
P 
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division equals o.r millivolt. The total resistance is 
about 400 ohms, of which approximately 250 ohms is a 
series resistance. The instrument is fitted with three 
terminals so that, if desired, the series resistance may 
be cut out of circuit, thus increasing its sensitiveness 
about 21 times. 

The lever switch S varies the position of the potential 
point b on the resistance P. It is substantially made, 
with copper contact blocks and laminated copper brush 
contacts. It has eight positions in all. The first five 
positions afford the following ranges for the measure- 
ment of the thermo clectro-motive forces : 7.5, I5, 30, 
60 and 75 millivolts; the last three positions enable 
the standard ammeter to be checked against a Weston 
Normal Cell at points corresponding to 50, 100 and 150 
milliamperes on the ammeter scale. The resistance P 
is of carefully aged manganin, and is accurately adjusted 
and subdivided. 1 


and that of the indicator to be 400 ohms, the error due 
to this cause will be 1 per cent. on the indicator reading, 
ш only 0.1 per cent. on the total reading of 11.2 milli- 
volts. 

Results obtained by the “ Deflection method " may 
always be easily and quickly checked by the “ Null 
method.” Also the readings of the indicator may be 
very easily checked against the standard ammeter by 
short-circuiting the thermo-couple terminals XX. Ву 
varying the regulating resistance R, readings may be 
taken at any part of the indicator scale, and these 
readings should then agree with those of the ammeter 
read according to the scale indicated by the position of 
the lever switch S. Further, the readings of the 
standard ammeter itself can be checked against a 
Weston Normal Cell if one is available. The standard 
cell should be connected in place of the thermo-couple, 
and the indicator pointer brought to zero by adjusting 


Fig. 3. 


The terminals Су, C, and Cg are for the regulating 
resistance К and the battery B. С, and С» are for a 
2-volt battery, С, and С» for a 4-volt battery. Either 
dry cells or accumulators may be used. 

The battery switch W makes and breaks the battery 
circuit, 

The indicator switch V makes or breaks, and also 
reverses, the indicator circuit. 

The terminals XX are for the thermo-couple. 

The terminals YY are connected to the indicator G. 

If the “ Null method ” is used, the accuracy of the 
readings depends only on the standard ammeter and 
the resistance P. If the “ Deflection method ” is used, 
and readings are taken on the indicator, the accuracy 
of the readings will depend to some extent on the 
indicator. The latter, however, is carefully calibrated, 
and although, owing to its weaker control and greater 
sensitiveness, it is less accurate than the standard 
ammeter, nevertheless any slight error in it will not 
affect the readings to any appreciable extent. 

For example, if in the case previously mentioned— 
where the ammeter reading was roo milliamperes 
(corresponding to ro millivolts), and the indicator 
reading 1.2 millivolts—the error in the indicator reading 
should for any reason be 1 per cent., then the error in 
the total reading will only be 0.05 per cent. 

Further, if the “ Null method " is used, the resistance 
of the thermo-couple and its connecting leads do not 
affect the result in any way. If, however, the “ Deflec- 
tion method " 1s used, they will affect the readings, but 
to a very small extent. For example, supposing the 
resistance of the thermo-couple and leads to be 4 ohms, 


FIG. 4. 


the regulating resistance R with the switch lever S 
placed successively in the positions marked 50, 100 and 
150. The ammeter readings should then be 50, roo 
and r50 milliamperes. 


Trade Notes. 


Messrs. R. H. Jackson, Ltd., advertisers’ agents, have re- 
moved to more commodious premises at r, Princess Street, Man- 
chester, Their telephone number (Central 1041) and telegraphic 
address (“Adroit, Manchester ") remain unaltered. 


Francis Polden and Co., Lid., have transferred their show- 
rooms from 17, Wells Street, W., to more extensive premises 
adjoining their head offices at 56, Cannon Street, E.C.4 (tele- 
phone City 5538-9). In addition to the general availability of 
a technical staff conversant with the apparatus displayed, we 
understand that special demonstrations are being arranged. 


A revised price list of electric lamps has just been issued 
by the Sun Company, of 118, Charing Cross Road, London, 
W.C.2. It applies to the leading types now on the market. 

Fullers United Electric Works, Ltd., of Chadwell Heath, 
Essex, have opened a London depót at 58, High Street, W.C.2 
(close to Tottenham Court Road Tube Station). Here adequate 
stocks of *Sparta " and wireless batteries, accumulators, dry 
cells and wireless accessories, cables and wire are maintained. 
Facilities for battery repair and charging are provided, 
'Phone Gerrard 5070. 


Obituary.—We regret to announce the death of Mrs. Ayrton, 
widow of the later Professor Ayrton, and the only lady member 
of the Institution of Electrical Engineers. She was well known 
in our profession in connection with her researches in the 
“Hissing of the Electric Arc" and other papers on similar 


subjects. 


SEPTEMBER 7, 1923 


ELECTRICITY. 


Reviews of Books, &c- 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


Evectric Lieur Firrinc. By J. W. Urquhart. 
Cr. 8vo, cloth, 164 pp., 45 illustrations. (Lockwood, 
5s. net. )—This book does not claim to be a new edition 
of the author's original work, under the same title, 
which was on the market in 1890, but to be a fresh 
book containing only that small portion of the original 
which may be considered up-to-date. In a sense it is 
practical enough, and the wireman who consults its 
pages will find that the teaching is sound and based on 
the I. E. E. rules, although the arrangement may appear 
somewhat crude. Evidently the author is a believer in 
the remarks made by Mr. Gill, the president of the 
IE.E., at the E.C.A. dinner a short time back, to the 
effect that we might almost be accused of excessive 
care in our wiring; work, and that the open wiring with 
insulators, which is so much in vogue on the Continent, 
did not necessarily lead to widespread fires. Mr. 
Urquhart states bluntly enough in the opening: section 
of the chapter on cable-running systems that, in his 
opinion, a great deal of the present high cost of fitting 
up buildings is simply thrown away. In the writer’s 
opinion the book needs more diagrams. They add 
much value to a work of this nature which is meant to 
appeal to the practical man, while he would most cer- 
tainly like to know where any reader could now pur- 
chase the portable Wheatstone bridge illustrated on 
page 87. It bears the name of Woodhouse and 
Rawson, and carries one back to the dark ages. It was 
a beautiful little instrument, but the illustration. should 
most certainly be replaced by something more up-to- 
date, 


Соммоч BATTERY TELEPHONY SIMPLIFIED. 4th 
Edition. Ву W. Atkins, A.M.I.E.E. (Benn. 8s. 6d.) 
—The fact that this is a fourth edition, and that being 
the first since the war, it has been thoroughly revised, 
is a sufficient indication of the popularity of the former 
issues, and testifies to the adoption of a method of 
treatment of his subject which appeals to the average 
student and telephone engineer. In most books on 
telephony, common battery systems are described with 
the aid of very complex and puzzling diagrams, usually 
reproductions of Post Office or wiring diagrams which 
necessarily include much irrelevant matter, and there- 
fore render it difficult for the reader to follow a par- 
ticular function to the exclusion of all others shown. 
Glancing through the pages of the work under review 
it is impossible to single out a diagram which can in 
any sense of the word be termed complex. Circuits 
have been reduced to the simplest possible form for 
their clearer understanding, whilst all diagrams are 
remarkably well drawn and clearly printed. Coupled 
with the concise and comprehensive treatment of the 
subject in the accompanying text the book well deserves 
the qualification implied in its title, for it most cer- 
tainly simplifies the study of this particular system of 
manual telephony. The present edition is thoroughly 
up-to-date and we cordially recommend it to readers 
and students, who find the usual treatment of the sub- 
ject in most text-books rather too advanced. 


When at the Engineering, etc., Exhibition at Olympia, visit 
Rentell’s stand, No. 4 Row, and buy your technical books. 
Hundreds to choose from, * 


CONSTABLE & CO. LTD. 


Hydraulics and its Applications. 
A Text-Book for Engineers and Students. A. H. 
Gipson, D.Sc., M.Inst.C.E. 2nd Edition. Revised 
and Enlarged. Demy 8vo. 24/- net. “ Оле of the 
most satisfactory text-books on Hydraulics extant.” 
Mechanical World. 


Turbines Applied to Marine Propulsion. 
STANLEY J. REED, A.M.Inst.C.E. Crown 4to. Over 
тоо Illustrations and Diagrams. 2nd Edition. | Revised. 
16 /— net. 


Handbook for the Care and Operation of Naval 
Machinery. 
Comr. Н. C. DINGER AUS. Navy. 436 pages. 150 
Illustrations. Pocket size. 21/- met. зга Edition. 
Revised. 


Cold Storage, Heating and Ventilating on Board Ship: 
SYDNEY F. WALKER, R.N. Extra Crown 8vo. 14/- net, 


Ship Form, Resistance and Screw Propulsion. 
С. S. BAKER, M.Inst. Naval Architects. Medium. буо, 
and Edition. 16/- net. 


Practical Design of Marine Single and Double-Ended 
Boilers, including Uptakes, etc. 
Joun Gray, Member of North-East Coast Inst. of 
Engineers and Shipbuilders. Contains New Board of 
Trade and Lloyd’s rules relating to Marine Boilers. 
2nd Edition. Revised and Enlarged. Demy §Svo. 
Illustrated. 12/6 net. 


The Design of Marine Engines and Auxiliaries. 
rro Illustrations and Folding Plans.à Epwarp M. 
Brace, S.D. Medium 8vo. 17/6 net. 


Hot Bulb Оі! Engines and Suitable Vessels. 
WALTER Рогтоск, M.J.N.A., M.I.Mech.E., M.I.M. 
Demy 8vo. Fully Illustrated. . 42 /— net. 


The Diesel Engine for Land and Marine Purposes. 
Revised and oe up to date. A. P. CHALKLEY, 
B.Sc., A.M.Inst.C. A.I.E.E. Demy 8уо. 5th Edition. 
21 /— net. 


Fuel and Lubricating Oils for Diesel Engines. 
W. SCHENKER, Chief Engineer (Diesel Engine Dept.), 
Messrs. Sulzer Bros. A handbook of Fuel and Lubrica- 
ting Oils for Owners and Engineers in charge of Diesel 
Engines. Illustrated. Demy 8vo. ro /- net. 


Diesel Engine Design. 

ЮЕ By Р: РоғррлУу ету 870. 
21 /– net. 

The Internal Combustion Engine. 
Being a Text-Book on Gas, Oil and Petrol Engines for 
the use of Students and Engineers. H. E. WIMPERIS, 
М.А МІ.Е.Е. Demy 8vo. 4th Edition. 12/6 net. 


271 Illustrations. 


Test Methods for Steam Power Plants. 
A reference book for the use of Power Station Engineers, 
Superintendents and Chemists. E. H. TENNEY, B.A 
М.Е. Ex Crown 8vo. 85 Illustrations. 16/— net. 


Governors and the Governing of Prime Movers. 
W. Trinks. М.Е. Demy Svo. 22/6 net. 


Boiler Draught. 
Н. Keay Pratt, A.M.I.M.E. Crown 8vo. 
4/6 net. 


Illustrations. 


Liquid Fuel and its Apparatus. 
WILLIAM Н. Воотн, F.G.S., M.Am.Soc.C.E. Author of 
“Liquid Fuel and its Combustion.” etc. Demy 8уо. 
New Edition. to/— net. Part I.. THEORY AND PRIN- 
CIPLES. Part П., Practice. Part III., TABLES AND 
DATA. 

The Gyroscopic Compass. 
T. W. CHALMERS AB SC» etc. Demy Svo. Fully 
illustrated. 11i /– net. 


CONSTABLE & Co. Ltd. 10-12 ORANGE ST. LONDON WC.2, 
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ELECTRIC Lirr EQUIPMENT FOR MODERN BUILDINGS. 
By Ronald Grierson, A.M.I.E.E. Demy 8vo, cloth, 
194 PP., 96 illustrations. (Chapman and Hall, 15. 
net).—A good bock on electric lifts, and dealing 
directly with British practice, has been long overdue in 
this country. Papers have been read on the subject 
before technical societies, and in due course published 
in their “Proceedings,” as for instance the excellent 
paper read recently by Mr. Marryat before the 
N.A.S.E., but that is not the same thing. It is not 
possible to submit a paper which can be quite so com- 
prehensive as a carefully prepared book, and in many 
instances the paper represents experience of an 
engineer who is intimately acquainted only with the 
particular make ór system about which he writes, 
Also, most useful pamphlets have been issued from * 
the office of a contemporary, and t H.M. Stationery 
Office, but in neither case can it be said that they do 
more than give a superfcial idea of a subject which 
has grown very rapidly during recent years, and is 
likely to develop to a still greater extent as new and 
up-to-date buildings are erected on ground hitherto 
occupied by offices and dwelling houses of the old- 
fashioned type. Mr. Grierson's book is, therefore, 
certain of a cordial welcome from all architects, 
electrical engineers and installation contractors who are 
in any way interested in the preparation of plans or 
estimates for the erection of electric lifts of the various 
types now on the market, and it will further appeal 
to the supervising electricians and workmen who are 
engaged on the actual work of erection, wiring and 
testing. The twenty-four chapters and appendices 
into which the book is divided take the reader through 
the subject very carefully, from estimating service 
requirements, the types of car which may be adopted, 
thé car slings, guide rails, ropes, types of drive, 
engines, motors, control gear, down 'to the actual 
details of operation and maintenance. ^ There.is an 
interesting and well-illustrated chapter on the escala- 
tors which are now being adopted in busy railway 
stations, etc., together with a lot of useful informa- 
tion on the subject of specifications and the way in 
which they should be drafted. Finally, the author 
States that, in his opinion, from the point of view of 
public safety, the installation, operation and mainten- 
ance of lifts requires closer supervision than it has 
hitherto received.. The book іѕ а valuable addition to 
English technical literature, and we can recommend it 
most cordially. ; 

* Electrician Primer, ‘‘ Electric Lifts." 6d 


net, 
t Technical Pamphlet, * Lifts.” 6d. net 


—— ————— 


Large Motor-ships.—In the September issue of The Motor 
Ship are published details of the second largest oilengined 


craft in the world, which has just been completed in Germany. 
This is a tanker with a carrying capacity of about 14,000 tons 
cf liquid fuel, and is intended for the transport of oil from 
the United. States to. Germany. It ig satisfactory to note, 
however, that far larger internal.combustion engined ships are 
now under construction in this country, including. four pas- 
senger liners, varying from 17,000 to 20,000 tons displacement. 
There is also an Anteresting illustrated article on the employ- 
ment of electricity in motor-vessels. 


Write га 
S. RENTELL & Co., Ltd. 
And ask for Catalogue Ne. 10. 
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IMPROVED ELECTRIC FIRES. 


A short time age we referred to the new design of 


‘elements used in Arora electrie fires—an improvement 


on the early Arora elements, which were remarkably 
successfully as regards appearance, efficiency and life. 
We would now. draw attention to the new type 
“Rosebery ” fire (illustrated in our advertisement 
columns), as, in addition. to the new element, the 
general design of the frame is particularly graceful, The 
two elongated "S "-shaped front linings are of cast 
polished aluminium, the remainder of the framework 
being of handsome castings and sheet metal—polished 
brass, antique copper, oxidised silver or rustless bright 
steel. Full particulars of this and other designs can be 
obtained on trade application to the Arora Co., of 
Loughborough. 


Various Items. 


The Blind.—The annual report of the National Institute fer 
the Blind has just been issued, and shows the work which 
has been done. by this Institute in this country. It is well 
worthy of support, ) 1 

Siemens Lamp Family.—Sicmens and English Electric Lamp 
Co., Ltd. (38-39, Upper Thames Street, E.C.4), have issued a 
series of excellently arranged and printed lamp catalogues, 
in which the prices now ruling are shown, together with 
ilustrations and descriptions of the many types of Siemens 
lamps available, Catalogue No. 8r deals with M.F. vacuum 
type lamps, No. 82 with M.F. gasfilled type lamps, No. ‚83 
with Siemens lamps for automobiles, hand-lamps, inspection 
lamps, etc. Hach is a very useful publication. _Gasfilled pro- 
jector lamps for cinematograph projectors, optical, _lanterns, 
flood lighting apparatus, etc., are treated in list No, 84/P, 
and carbon filament lamps 3n catalogue No. 85. Im addition, 
there is list No. 88/F (4 pp.), with cover design, dealing with 
vacuum and gasiilled type lamps. Factors can have supplies 
overprinted on application, while bona fide electrical соп; 
tractors or automobile engineers can have overprinted supplies 
of folders 86 and 87, both artistic and attractive productions. 
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is also supplied for use in conjunction with the figure. 
It is intended that the dealer should use a number of 
Mazda lamp containers and wrappers to complete the 
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HELPING THE .RETAILER ТО ‘SELL MAZDA 


LAMPS 


ADVERTISING PLANS FOR THE COMING LIGHTING 
SEASON. 


БЕ ЕН. 


From advance information received it would appear 
that the “ Mazda " Advertising Campaign for the 
1923-24 lighting season is to be of a most comprehen- 
sive character, well calculated to help the retailer in 
his efforts to sell more electric lamps. 
of this advertising is, of course, addressed directly 
to the public through the medium of newspapers, etc., 
in all cases the readers are enjoined to go to their local 
dealers for any lamps that they may require. All 
the various forms of advertisement described in this 
article are, therefore. of direct benefit to the retailers 
of Mazda lamps. 

The campaign comprises: (1) Advertising in the 
general press; (2) the supply of advertising devices, 
such as signs, window displays and showcards to 
retailers for use in their own shops; (3) the supply of 
leaflets in quantity for distribution by retailers. 


A “ Ау Маш FRONT РАСЕ. 

Between now and the end of the year an interesting 
series of advertisements will appear in the more 
important papers in the United Kingdom. For 
example, to-day the front page of the Daily Mail bears 
the advertisement reproduced in Fig. r. 

It should be noted that the Mazda advertisements, of 
which this is one, are of the *'interest " type, and 
they will doubtless pique the curiosity of the average 
newspaper reader who is always eager for scientific 
facts, so long as they are served up in a simple and 
palatable fashion. 


DisPLAvy MATERIAL FOR DEALERS. 


Among the attractive display material is the window 
display itself, of which the central figure is a life-sized 
cut-out of the '' Mazda "' Girl, see Fig. 2. The life- 
like figure is printed in natural colours, and is an 
excellent example of the lithographer's art. A coloured 


banner, printed on fabric and eyeletted for hanging, 


Although some | 


BRITISH MADE 


Led LAMPS 


1.—A 6G 
(Facsimile in miniature of Mazda front page advertise- 
ment on September r4.) 


FTG. лоор FRONT РАСЕ, 


» 


Fic. 2.—Mazpa Winpow DISPLAY. 
(The figure of the “Mazda” girl is life-size 


life-like.) 


and 
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display. There are only a limited number of these 
displays, and these will be sent to early applicants. 


SHOWCARDS AND SIGNS, 
Two well-conceived and executed showcards © are 
being issued this year, one bearing a design incor- 


porating the ** Mazda ’’ Girl, and the other illustrating 
a cock crowing at a Mazda lamp, under the impression, 
apparently, that he is addressing the sun. Both these 


showcards (Fig. 3) are supplied mounted on stiff board 
with cord for hanging, and copies will be sent to 
dealers on request, 


Fic. 3.—NEw MAZDA SHOWCARDS. 
(The same designs are also used on the covers of the 
new lamp folders.) 
the Mazda 


Another item of display material is 


enamelled iron sign, which bears an attractive and 
striking design in four colours. The contour and 
brilliant effect mark it with originality. It is 


Frc. 4.—ENAMELLED IRON SIGN IN Four COLOURS. 


undoubtedly the sign of a good lamp and of an enter- 
prising contractor, and will soon be found all over 
the country. 

AN IMPORTANT WEAPON. 


Overprinted literature is an important weapon in 
the dealer's armoury, and the B.T.H. Co., Ltd., have 
this year produced leaflets, at ieast up to their high 
standard as regards printing, paper, cover design and 
arrangement, Folder L.279 contains up-to-date prices 
of all standard vacuum and gasfilled lamps. The cover 
bears the same design as on the ‘‘ Mazda ’’ Girl show- 
card. A new feature is the inclusion of an interesting 
series of thumb-nail illustrations indicating the size 


The Royal Lights 


Fic, 5.—Hicu Licurs or History. 
(Six-page inside opening of ‘‘ Rulers of Britain” 
folder. Alongside each royal portrait is shown a 

typical lighting unit of the period.) 


and type of Mazda lamps to use in the various rooms 
of private houses. and in the various kinds of fittings 
used for residental lighting. Folder L.279a differs 
from folder L.279, in that its cover bears the 
'* Crowing Cock " design instead of the '' Mazda "' 
Girl design. Otherwise it is the same as L.279. Both 
are available for overprinting with contractors' names 
and addresses. 


For STUDENTS OF HISTORY. 


Another folder, No. L.280, in addition to giving up- 
to-date prices of all standard vacuum and gasfilled 
lamps, bears on the inside six-page opening a series of 
portraits of the rulers of Great Britain, from King 
Alfred to the present time. Alongside each portrait 
is illustrated a typical lighting unit of the period 
(Fig. 5). This folder is available in limited quantities 
for overprinting. 

All these folders give particulars 
addition, the White Mazda lamp. 


of the latest 
This is a gasfilled 
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lamp, in which the high intrinsic brilliancy is corrected | THE LIMITATIONS OF RHEOSTATIC CONTROL 


in the lamp itself by means of a porcelain-like enamel 
sprayed upon the bulb. This enamel conceals the 
filament, and produces a uniform diffusion of light over 
the whole surface of the bulb. 


A BROADCAST APPEAL. 


Another important feature of the Mazda 1923-24 
Advertising Campaign is the direct circularising of 
electric light users throughout the country. During 
the last few days a calendar mailing card has been 
mailed to over 500,000 electric light users. This card 
is attractively printed in colours. Тһе calendar covers 
the six months of the lighting season, namely, October, 
November, December of 1923, and January, February 
and March of 1924. Undoubtedly a great many of 
these cards are kept by recipients and set up in a 
prominent: position. In this way, a long-period 
advertisement is placed within the houses of a sub- 
stanial proportion of the electric light users of the 
United Kingdom. It is, of course, difficult to assess 
the exact value or effect of this kind of advertising, 
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Ес. 6.—A MESSAGE TO 500,000 Lamp USERS. 
(Copies of this card are being sent through the post 
to over half a million electric light users in the United 

Kingdom.) 

but from previous experience it'is known that a con- 
siderable impetus in sales always follows the issue of 
such a circular. It should be remarked that this 
increase in sales comes through the retailers, thus 
indicating that the people who receive the circulars go 
to their local dealers for supplies of Mazda lamps. 
They are, of course, asked to do this on the circulars 
themselves, and in any case the address of the B. T.-H. 
Co. is not printed on the cards, so that inquiries are 
bound to be made through local dealers. 

This point is emphasised here because, if it indicates 
one thing more than another, it is that dealers should 
carry adequate stocks of all standard sizes of Mazda 
lamps in order to ensure that they will be able to deal 
with the inquiries resulting from this general 
circularising of the light-using public. 

Electrical contractors who desire further information 
regarding Mazda advertising plans for the coming 
season should communicate with the Britigh Thomson- 
Houston Co., Ltd., at Crown House, Aldwych, W.C.2, 
or at the nearest branch office. 


OF ELECTRICAL MAGHINERY IN MINES. 


By C. SYLVESTER, A.M.I.E.E., А.М.І.Месн.Е. 
Concluded from page 468.) 

It is well known that extremely smooth acceleration 
can be obtained with the liquid rheostat. In fact, it 
is not poss'ble, with present methods of control, to 
point to any other resistance which is more suitable 
for the control of a main winding plant. But it has 
many disadvantages. Let us consider Fig. 3. This 
illustrates a tank with liquid resistance of caustics 
soda and water, such as is used to regulate the current 
to the rotor circuit when starting the motor. The 
same resistance is used, through a controller, to pass 
the direct current through the stator windings when 
braking. The connections in the controller are such 
that, although the three plates may be lowered in the 
solution together, the current will only pass through 
certain phase windings. The upper part of the illus- 
tration shows the plates above the liquid level, the 
lower part shows the plates lowered in the water, so 
that there should be no resistance between them and 
the contact blocks, r, 2, and 3. 
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Fic. 3. 


Anyone who has had experience with liquid control- 
lers realises that, after a time, the plates wear, or burn 
would perhaps be a better word, away very unevenly, 
so that the conditions illustrated at the bottom of 
the sketch exist. That is, it is possible that a certain 
amount of resistance is always inserted in one or 
more phase windings. Consider B, in Fig. r, if a 
resistance were inserted in B. phase winding, then the 
amount of current through B and C windings would 
be uneven, and this is not to be desi,ed. Агаш, in 
starting the motor it is most essential that the amount 
of current through all three phases should be the |same, 
and this is not possible with plates such as are illus- 
trated, 
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The greatest argument against the use of liquid 
rheostats Xs, perhaps, the large number of breakdowns 
which occur through the action of the liquid. The 
liquid will creep and deposit a conductive film of 
matter over all insulators, etc. I have known this 
creeping to break down stiff mica bushes and washers, 
especially in damp places. 


Fig 4 illustrates a method generally used to prevent 
uneven currents through phase windings due to de- 
fective plates. Here A is a gun-metal contact, which 
connects with a spring contact B, when the plate is 
completely lowered into the tank. This contact short 
' circuits the resistance between the botton, of the plates 
and the contact blocks at the bottom of the tank, but 
even this does not reduce the evils of uneven currents 
at starting, when the bottoms of the plates must touch 
the liquid and gradually cut the resistance out, 


AW в 


PLATE TANK 


FiG. 4. 


Referring to metallic resistances, it is well known 
that these function through an ordinary controller. The 
limitations are also well known from the fact that con- 
troller springs often break or need renewing, flash- 
overs between contacts are numerous through in- 
efficient magnetic blow-outs, and the maintenance of 
controller drums are a general nuisance. Where con- 
tactors are used, combined with remote control, the 
economy resistance units are frequently burning out, 
and the contactors themselves need a considerable 
amount of attention. In addition, the resistance grids, 
if they have to carry a large amount of current, must of 
necessity be of large capacity. This calls for con- 
siderable initial cost of installation, in addition to ex- 
pensive maintenance costs. 

When one considers the subject of rheostatic control 
the conclusion must be that present isystems, through 
inefficiency, must be replaced by more reliable methods. 
Candidly, I do not see why rheostats in the main 
circuits should be used at all The most efficient 
method appears to be to regulate the source of supply. 
Since this is a direct-current supply, a field rheostat 
would be inserted in the field system of a direct-current 
generator and the voltage applied to the main winding 
motor could be regulated. Since the resistance of the 
phase windings are constant and the voltage of the 
generator can be vared, then the amount of current 
through the phase windings will be in proportion to the 
voltage of the generator. Again, a field-regulating 
rheostat can be so designed, at small cost, to regulate 
the current in fractions of an ampere. This would 
produce the smooth conditions of working so notice- 
able with the liquid rheostat. The matter is worthy of 


the close attention of designers if greater efficiency is 
to be attained. 


THE “ TANGENT " CONTACT PILLAR. 


As more electric bells go out of commission through 
the contact breaker twisting on its axis than through 
any other cause, the new “Tangent” patent 
untwistable contact pillar, made and marketed by Gent 
and Co., Ltd., Faraday Works, Leicester, should 
receive a wide welcome. The screw which locks the 
contact screw in position after adjustment also locks 
the contact pillar itself in the adjusted position so as 
to prevent it effectively from turning on its axis or 
being forced out of position by the vibration of the 
bell, even if its axial or central fixing screw becomes 
loose—as such screws often do. Details of the pillar 
are shown in Fig. r and a complete bell in Fig. 2; 


E Ie 


FiG. 2. 


(a) is the contact screw, (b) the fixing screw, (c) the 
all-important locking screw serving the double purpose, 
and (d) the slotted brass plate or strip by which the 
'" locking ’’ result is obtained. The slot in this plate 
through which the screw (c) passes should be noted. 
As is usual, the strip also acts as a terminal. 

“ Tangent ’’ patent contact pillars are inexpensive, 
and are sold separately so that they can be fitted to 
existing bells if desired. 


Les — Ne 
€ — — a 


Telephone Rates in Chicago.—New telephone rates for resi- 
dence and business coin-box subscribers in Chicago, effective 
October r, are fixed in order issued by the Illinois Commerce 
Commission August 16, making a drastic cut in these rates. 
Accompanying the order was а statement by (Colonel Frank L. 
Smith, chairman of the Commission, estimating the annual 
saving to subscribers of these classes of service at $1,900,000. 
Mr. W. R, Abbott, president of the Illinois Bell Telephone Co., 
announced that the order wil! be resisted by an appeal to the 
courts. 


Е.р.А.  Salesmenship ^ Conferences.— Tickets for series of 
Conferences in the London area, season 1923-4, have been 
issued. The Conferences will take place in the St. Bride 
Foundation, Bride Lane, Fleet Street, E.C.4, at 7.30 p.m., on 
Fridays, September 21, October 19, November 16, Decembez 14, 
January 18, February 15, March 21 and April 11. Particulars 
of the various meetings are given on the card. At the first 
Mr. J. W. Beauchamp -will read opening papers on (1) *' The 
Scope and Object of the E.D.A. Sales Conferences," and (2) 
** Some Notes on the Commercial Aspect of Electric Lighting." 
Mr. W, B, Woodhouse will occupy the chair. 
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Questions an. Answers by Practical Men. 


RULES. А 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice, Questions which we consider of svffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
Jor the question which we select for competitive replies in this column. _ 

ANSWERS : A fee of 10s, will be paid for the answer which we consider shows 
the greatest merit, and bs. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as aceuracy. The 
Editor reserves the right to make no award, or to accept only one reply, ùf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
sepurate sheet of paper attached to the manuscript. Competitors may adopt а ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words '* Questions and Answers " or '* Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 167. 


I have a large bell in my works used to signal the 
'" commence work " and ‘‘ cease work " to my 
employees. At present it is operated by hand. Can 
I electrify this so that it will work if I press a button? 

If so, І would appreciate the details.—'* CASHIER. ’' 


QuEsTION No. 168. 


I wish to convert a 220 volt D.C. motor to one of | 


тоо volts. The machine is 4-pole, wave wound, 
10 b.h.p., 750 r.p.m. Can you give me the full details 
to enable me to carry this conversion 
“< WINDER.” 


(Replies to Questions Nos. 167 and 168 must be | 


receiuvd. not later than September 29, 1923.) 


Answers to Questions. 
Question No. 162. 


Can any reader give me details of the facts which 
govern the choice of high-tension insulators? I have 
heard talk of ‘‘ Corona effect." What is this? Does 


it affect insulators used on voltages of over or under | 


6,600 volts ?—'' JoINTER.'' 


REPLIES TO QuESTION No. 162. 


The First Prize (тоѕ.) has been awarded to “L. К.” 
for the following. reply : — 


The main requirements of high-tension insulators are | 


that they shall be: 


Of good electrical resistance. 


withstand mechanical forces due to electrostatic | 


Stresses. 


(5) Be capable of taking a high polish, or in other: 


ways of receiving a smooth. surface. 

(6) In most cases be capable of being shaped into 
such forms as are necessary for preventing the 
flashing over of a discharge from one part of 
the insulator to another, and for prevention of a 
continuous moisture film. 

The requirements of a high-tension insulator are 

intimately bound up with the corona effect. 

Corona may be defined as the manifestation of the 
charging current which, when spreading over the 
insulator, first forms a glow, then steamers, and 
ultimately results in a definite and perhaps continuous 
discharge from one end of the insulator to the other. 


; of the corona. 


out?— | 


) 
| Not readily altered by strong oxidising influences. | 
) 


| The corona is the effect of condenser action. 
Í An insulator essentially is a condenser, and when the 
| capacity of the insulator is large, the charging current 
also must be large. This charging current is the basis 
Discharge of a high-tension insulator 
place partly through the the 


may take body of 


‚ insulator, partly through the air, and partly over the 


surface of the insulator. 

Many patented arrangements have been devised to 
restrict the discharge to the proper channels. Glow 
discharges follow the same direction as the electro- 
static lines of force, and, if this direction coincides 
with the surface of the insulator, the glow- spreads 
along that surface. The insulator should, therefore, 
be so shaped that the electrostatic lines of force are 
substantially at right angles to the insulator surface. 

The discharge from a high-tension insulator may be 
accompanied by the production of ozone which, by 
nature of its highly oxidising effect, particularly in. the 
nascent state, requires an insulating material for this 
purpose to be not readily oxidised. A strong dis- 
charge may mechanically tend to tear away the surface 
of the insulator, particularly if there exist any points 
from which the discharge can start, or a rougihened 
surface comprising a series of points. For that reason 
such insulators should be capable of being made with 
smooth surfaces. 

As regards mechanical strength there is a very 
decided mechanical stress set up, due to electrostatic 
action, and this the insulator must be able to with- 
stand. Without it the resistance to puncture by a 
high voltage is very low, and the insulator would be 
inefficient. 

The effect of a high-tension discharge, such as a 
corona, may be felt at voltages much under 6,000 
depending largely on the condition of the surrounding 
atmosphere. Very little experience has been gained 
in fhis country in the matter, but in the United States 
and in some Continental countries the position is better 
understood, owing to their more frequent employment 
of high-voltage apparatus. There is no need for so 
many varied designs and sizes of  high-tension 
apparatus as one finds commonly listed. ‘An insulator 
may be regarded as a device possessing a certain 
safety factor. This factor is the ratio between the 
flash-over or breakdown pressure and the working 
pressure. Apparatus which would be subjected to 
great electrical stress requires a comparatively lange 
factor, and the same applies to apparatus which has 
to be relied on for continuity of service. The safety 
factor may fall as the voltage increases. This is due 
to the fact that at low pressures excess voltages are 
mainly due to the current, as in short circuits and 
swiitching: operations, The higher the working voltage 
the lower is the current, and consequent excess pres- 
sures are not sc relatively high. The kind of safety 
factor employed in a standard range of insulators js 
as follows : — 


Working: volts. Flash-over volts. ^ Safety factor. 
AGAOO! verses ЭЭ CQ LI Lu cee 5 
Зо. бБУООО з, Pan. as: 1-25 

ТЗ ООО _..... АБ 000... 3:5 
Dose _.....: BEVSOO najise 2.5 
IRODA ooe OOOO. _...... PED 


Usually such insulators are made 


of parabolic form, 
and so supported that a breakdown 


through the porce- 


URBANA- 
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lain or like material cannot possibly occur, the effect | distance may obviously be increased to a safe one by 


of the voltage rising sufficiently high merely being to 


increasing the radial lengths and the conical angles 


give a flash-over “from the insulator cap to the | of the petticoats. 


insulator base. Sometimes insulators are permitted to 
have interior passages unconnected to the atmosphere, 
whereas at other times an air connection is made. 
The latter is probably the more eflicient. —"L. К.” 


REPLIES To QUESTION 162. 


The second prize (5s.) has been awarded to ' 
for the folowing reply :— 

Porcelain is the material in practically universal use 
at the present time for the manufacture of high-pressure 
and extra high-presure insulators. 


For this purpose it must comply with the following 
essential requirements : — 

(i.) (Mechanical strength. 

(ii.) Dielectric strength. 

(iii.) Capability of withstanding sudden and violent 

changes of temperature. 

(iv.) Freedom from porosity. 

Manufacturers’ lists have shown that porcelain will 
- withstand wo c stress up to a safe limit of 
40,000 is per sq. in., and tensile stress up to 1,500 lb. 
per sq. Солон Gi.) and (iii.) are satisfied, and 
by means of high surface glazing condition (iv.) is 
complied with. 

Insulators can be roughly divided into two classes, 
(a) supporting or pin-type, (b) suspension type. 

Supporting Insulators.—For high-pressure working 
up to a limit of about 60,000 volts an elaboration of 
the ordinary petticoat-type insulator, as used in tele- 
graph and telephone work, is employed. Such an in- 
sulator must be designed to withstand the following 
three forms that leakage may take :— 

(i. Breakdown of porcelain dielectric.—Porcelain 
having a very high insulating value, the danger of 
direct breakdown of the dielectric between the line wire 
and the bolt is negligible with the thickness of this por- 
tion of the insulator which mechanical considerations 
alone demand. 


(ii.) Surface leakage.—This is by far the most serious 
source of trouble met with in practice. Adverse atmos- 
pheric conditions, e.g., rain, moisture, fog, etc., will 
enable leakage to take place over the exposed surface 
of the insulator. The necessity, therefore, arises for 
providing sufficient protected surfaces which will remain 
dry under adverse conditions. These protected sur- 
faces are obtained by making ''sheds," or “deep corru- 
gations," in the body of the insulator, between the 
outer surface and the bolt-hole. Double-shed, triple- 
shed and multiple-shed insulators are used according 
to the voltages for which they are designed. Large sized 
multiple-shed insulators, however, owing to the diffi- 
culties met with in manufacture, are generally made in 
two or more parts, which are subsequently cemented 
one inside the other. 

(üi.) Flashing over.—The lip of the outer surface 
of the top petticoat or bell is, in wet weather, at the 

same potential as the line-wire. The arcing distance is, 
therefore, then equivalent to the shortest air-path from 
this lip to the supporting pin of the insulator. This 


СТАЗИ 


Suspension Type Insulators.—Above pressures of 
about 60,000 volts, supporting insulators are discarded 
from considerations of size and weight, and suspension 
insulators are made use of. These consist essentially 
of a number of insulators connected in series. Each 
unit insulator, for example, may consist of two porce- 
lain shells cemented together, the topmost shell being 
provided with a metal hood and the lower shell having 
a split-pin cemented into it, the bottom portion of the 
pin forming a hook. This hook engages with a cross- 
pin on the metal Һоса of the next unit insulator below 
it. In this manner suspension insulators consisting of 
any number of such units may be built up for use with 
extra ‘high-pressure transmission lines. 

Corona Effect.—When two conductors at great 
mutual potential difference are gradually brought closer 
together, a point is reached where a continuous passage 
of energy begins to take place through the atmo- 
sphere. As the potential difference is increased or the 
distance between the conductors is diminished, this loss 
of energy becomes rapidly very great until finally the 
atmosphere in the immediate neighbourhood is com- 
pletely broken down and arcing across takes place. 

This phenomena is known as “corona, effect," and 
consists simply of brush discharges from the con- 
ductors. It manifests itself at night as a luminous 
discharge accompanied by a more or less audible hissing 
noise. By reducing the dielectric stress in the atmos- 
phere at the surface of the conductors, this brush dis- 
charge may be prevented For a given line voltage 
this may be accomplished by (a) increasing the dis- 
tance apart of the conductors, (b) increasing the surface 
area of the conductors. (i.e., the diameter of the con- 
ductor). ' 

Corona effect, althóugh inappreciable at ordinary 
voltages, becomes of practical engineering importance 
at voltages of 60,000 and over.“ A. A.” 


Annual Outing.—The works of the ** D.P." Battery Co., Ltd., 
were closed on Saturday last, on the occasion of the annual 
works outing, when Blackpool Was again visited. The party 
travelled in five reserved saloons on a special train, and a very 
long day was thoroughly enjoyed. 


Competition.— According to the Board of Trade Journal, im- 
portant orders have been obtained from the British West 
Indies by Canadian and American firms recently because of 
the presence on the spot of their representatives or their willing- 
ness to send out representatives, Cases in point are the supply 
of an electric lighting plant to San Fernando, Trinidad, and to 
towns in the Leeward and Windward Islands by an American 
firm. 


University College.— Particulars of the arrangements in the 
Faculty of Engineering for session beginning on October 1 
are now available on application to the Secretary of the College. 
The engineering departments have just been extended and re- 
equipped. The laboratories, which are so extensively known 
for fundamental discoveries in wireless telephony and tele- 
graphy, are also being extended. 


Northampton Polytechnic Institute.— Тһе new issue of the 
“ Educational Announcements " (session 1923-4) evening classes 
is now ready. Any readers contemplating studying any branch 
of engineering should finally look into the question at once. 
Classes begin on Monday, the 24th inst Enrolments on Mon- 
dav next. The Institute is in St. John Street, Clerkenwell, 
E:Cu 
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HE Cable Makers’ Association call the 
attention of manufacturers, sellers and buyers 


of electric cables to the fact that the letters 


ШШШ 


ШШШ ШИ 


ШШШ 


TM 


|| 
l 


Ш 


have by Permission of the Board of Trade been registered 


as a trade mark (Nos. 422219-20-21). This mark is the 
property of the Association and is usable only by members 
of the Cable Makers Association under the authority of 
the Association. The use of such mark by others on electric 
cables is an infringement of this trade mark. 


Members of the Cable Makers’ Association :— 


ШИШИШИ ТШШ ШИШИШИ ШШШ ШИШИШИ ШШ ШУ ШУ ШШШ ШИШ ЇЇ 


T 


The Anchor Cable Co., Ltd. 

British Insulated and Helsby 
Cables, Ltd. 

Callender’s Cable and Con- 
struction Co., Ltd. 

The Craigpark Electric Cable 
Co., Ltd. 


ЫЈ 


The Greengate & Irwell 


Rubber Co., Ltd. 


W. T. Glover & Co., Ltd, 


W. T. Henleys Telegraph 
Works Co., Ltd. 


The India- Rubber, Gutta- | 


Percha & Telegraph Works 
Co., Ltd. 


Johnson & Phillips, Ltd. 
[те Electric Cable Co., 


| The London Electric Wire 
Co. and Smiths, Ltd. 


Siemens Brothers & Co., 
Ltd. 


St. Helens Cable & Rubber 
o., Ltd. 


| Union Cable Co., Ltd. 


| Western Electric Co., Ltd. 


Advertisement of the Cable Makers' Association, Sardinia Н use, Sardinia Street, London, W. C.2. 
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Organisers: 


F. W. BRIDGES & SONS, Ld., 


4, Vernon Place, Southampton Row, W.C. 


Telegrams: SEGDIRB, WESTCENT, LONDON. 
Telephones: MUSEUM 6663, 6664. 
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THOE GREAT | 


SHIPPING, ENGINEERING 
AND MACHINERY 


EXHIBITION 
 OLYMPIA 


CLOSES ON SATURDAY, 
SEPTEMBER 22nd. 


THE EXHIBITION EMBRACES: 


ek or) аьа NN, 


m m mmm e all 


Shipyard Tools, Ventilating Machinery, Yachts and Small Craft, 

Pumps, Heating Apparatus, Wireless Telegraphy, 

Iron and Steel, , Ini ; 
E Steam Engines, Oxy-Acetylene and Electric 

Non-Ferrous Metals, 


2 - Loading, Discharging, Con- Welding, 
Searchlights, ; | 
veying, &c., Equipments, 


Sirens, 
Motor Boats ; ; 
. П x 5 › 
Winches, Boat-Lowering Devices, 


Marine anil Stationary 


Life-Saving Equipment, 


> , m. | 

Turbi ; Electrical Specialit 'es | 
ЕЗ; Internal Combustion CEPR : ; 

Condensers, Engines, бс. Gc. 


Do not miss this opportunity of seeing this wonderful 
display of all that is newest and best in the Shipping 
and Engineering World. 
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The original and best 
method of its class. 


Messsssssatososssosoocsessosesososecesesvesvepeecveceece? 


Show the “Super” Box to your client 


fet him its advantages. *  * * 


Point out its high-class and substantial construction. 
Explain how it will make his installation reliable and trouble free. * * * 


Let him see that you use the best material. * * * You will gain his confidence. * * * 


Even if your tender happens to be a little higher than the other contractor, you will probably 
get the job.  * * * And the "Super" Box has advantages for you. * F m 
Leaflet 251 D tells you of them. 


We will give you a '' Super " Box to demonstrate to your client. 
Drop us a line for one now —— on your trade paper please. 


W. T. HENLEY'S TELEGRAPH WORKS Co., Ltd., Blomfield St., London, E.C.2. 


Makers of Electric Cables since the beginning of Electrical Transmission. 


| , MOTORS, A.C. & D.C. 
RFORD DYNAMOS. 


MOTOR GENERATORS. 


OH MMETER 


A TRUE OHMMETER —NOT A VOLTMETER 
OALIBRATED IN OHMS. 


500 VOLT GENERATOR 


Scale Zero to Infinity, with clear 


SAND PITS, A ped 


readings from 10,000 Ohms to "HIOBRO," B'HAM. NTRAL 1648 BCH. EX.) 
: 100 Megohms Branches i— 
THE 265, STRAND. W.C.2. 
1 9956. 
Record Electrical e. Ltd. з, YORK STREET, MANCHESTER 
INSTRUMENT MAKERS. (CITY 3713) 
BROADHEATH, MANCHESTER, 


Phone—Altrincham 164. Grams-— Infusion, Altrincham. 84, ALBION SERRET, LEEDS 
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". THERE IS A 


BEN/AMIN 


REFLECTOR 
Jer 

EVERY CLASS% 

LIGHTING 

INSTALLATION. 
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Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N 7. 
шее е ———-— 


° 
Current Topics. 

The initial letters of this paragraph will be familiar 
to many of my readers, especially in the North, and 
will doubtless reawaken memories of 
a happy, joyous holiday now only a 
memory of our all too brief summer. 
I like my holiday late, preferably in early September, 
for three main reasons. First of all one sees all one's 
friends leaving for the country and seaside and return- 
ing bronzed and benefited, but with a long spell of 
autumn and winter ahead before the next relief from 
daily toil. When all have returned one has the satis- 
faction of realising that the holiday is yet to come; 
that September weather is generally reliable; and that 
when it is over Christmas won't be over long in 
coming. So give me merry Douglas in early September. 

However, editors are stern, unbending folk, and I 
have had to make a solemn promise not to disappoint 
you in the matter of my weekly notes; so here goes. 
Since I was last in the island it has made considerable 
progress electrically. Douglas now boasts a power 
station of its very own, and many of the boarding 
houses and hotels have made a beginning with electric 
light. The establishment which is my temporary abode 
has only got juice on the ground floor at present ; there 
was no time to wire the building throughout before 
the season opened, but next year they hope to extend 
it throughout, and no doubt many other hotels and 
boarding houses will follow suit. The winter months 
should provide a harvest for local wiring contractors, 
as there are literally thousands of rooms to be wired 
and fitted, and the work cannot be carried on between 
May and September. 


1.0.M. 


The famous holiday camp is already well equipped 
with electric light, and has added a considerable ex- 
tension to its dining accommodation with flat roof 
promenade, from which a splendid view of the Bay 
can be obtained. By far the most interesting addition 
since last year is an electrically driven escalator, which, 
for the modest toll of twopeitee, deposits you safely 
on the upper terrace and saves a back-aching climb. 
It is one of the longest escalator trips I have yet 
taken; working on the principle of the continuous 
elevators which take you up to the summit of an incline 
at the Fun City, whence you descend seated on a mat 
and at a speed proportionate to the gradient, your 
bodily weight and the co-efficient of friction between 
mat and slide. 


A continuous chain of seats travels steadily up the 
gradient, and having passed the turnstile you select 
a passing chair, sit comfortably therein, and in the 
course of a couple of minutes or so, find yourself 
arriving at an upper platform, where an attendant 
assists you to land safely before your chair passes on, 
turns over, and commences its return journey to the 
foot of the hill. It is quite a novelty and was doing 
a brisk business when I made the ascent at about 

p.m. for a stroll through the camp during tea-time. 
Incidentally, this camp has every modern convenience 
and affords men and youths facilities for a thoroughly 
enjoyable and inexpensive holiday in the Isle of Man. 
You can either occupy a tent or a hut, according to 
choice. Meals and music are provided in an immense 
dining-hall, and there are all sorts of amusements, 
tennis courts, etc. 

Another electrical pastime which has just begun to 
grip the islanders, especially those living inland in 
remote country districts, is broadcasting. With a 
three, four or five-valve combination all the principal 
broadcasting stations in this country, together with 
Paris, can be picked up, and with a minimum of inter- 
ference, since there are no electric trams in Douglas 
and comparatively few motors or power installations, 
at present at all events. In conversation with a 
leading man in the trade this week he told me that 
the only trouble he had experienced was from atmo- 
spherics and shipping ; and it is probable that the Isle 
of Man at present represents one of the best reception 
areas for broadcasted music and speech. 


Reverting to the holiday camp, which of course 
possesses an up-to-date receiving set and loud speakers, 
I was told they had difficulty in picking up. 2L.O. 
This, however, is probably accounted for by the bad 
disposition of the aerial. The one I saw ran a few 
feet above, and almost parallel with, an extensive cor- 
rugated iron roof, so that the screening and capacity 
effects must have been considerable. There are ample 
alternative routes, and the camp being itself at a 
considerable elevation, should have no difficulty in 
satisfactorily solving the problem of an efficient aerial. 


At the Palace Ballroom they have a very effective 
reflecting arrangement for disseminating the coloured 
“limes” during certain dances. The arrangement 
consists of a suspended sphere, capable of being slowly 
rotated in either direction. The lower hemisphere 
consists of a number of small mirrors, mounted closely 
together and resembling the facets of a cut jewel, 
each being set at a slight angle to the neighbouring 
mirrors on either side, above and below. To obtain 
the effects the ordinary floor lights are extinguished 
and four or more different coloured limes projected 
on to the sphere, which is simultaneously set rotating. 
The result js a kaleidoscope of different coloured 
flashes passing constantly over the moving couples 
on the floor, and the effect from the spectators’ view- 
point is most fascinating. 


I travelled the other day on what purports to Le 
the smallest miniature railway in the world. It is 
only single track, about 18-inch gauge, and runs along 
the edge of a cliff in Groudte Glen, one of the island's 
many beauty spots. The cars are open-sided, seat 
two adults abreast, and a “ train °’ will accommodate 
from 30 to 4o people. The route is quite short, from 
the head of the Glen to the coast, where the principal 
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attraction is a brace of sea-lions, 


most interesting to 
watch at feeding-time. The 


line is electrically 


operated, a battery locomotive being utilised to draw | 


the cars up what is, in places, quite an appreciable 
grade. Altogether, the Isle of Man boasts quite a 
number of interesting electrical novelties, and these 
are likely to increase now that a power supply, inde- 
pendent of the Manx Electric Railway system. is 
available for any purpose. Cas 


ELEKTRON. 


THE SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


(Continued from page 470.) 


GALLERY 

Stand No. 9.—The Igranic Electric Co., Ltd. 
(147, Queen Victoria Street, E.C.4) are making a 
“ wireless "" display of great interest, particularly to 
enthusiasts in the new art. The exhibit comprises 
their Honeycomb Duolateral tuning coils, for which 
a very high degree of efficiency is claimed, due to the 
peculiar method of winding, audio frequency amplify- 
ing transformers, variometers, variocouplers, filament 
rheostats and battery potentiometers. They also show 
a new method of mounting honeycomb coils on gimbals 
or studs in lieu of the better known plug type of mount- 
ing. Besides allowing for the angular relation of one 
ccil to another to be varied, this mounting also permits 
the coil to be rotated about its own axis, thus providing 
extremely accurate and fine tuning. The self capacity, 
always an undesirable factor in tuning coils, is still 
further reduced, since the gimbals, which also act as 
the terminals of the coil, being positioned diametrically 
opposite, allow the maximum space between the in-going 
and leading-out conductors. In addition there is cn 
view a complete range of new models of coil holders, 
and many novel features have been introduced. A 
fascinating little instrument is the “ Vernob," which 
has quite recently been patented. ^ As its registered 
name implies, this instrument consists of an ebonite 
knob for attaching to variable condensers, variometers, 
tuning coils and the like by which, in addition to a 
movement co-incident with the speed of the knob, a 
vernier movement may be obtained due to an ingenious 
self-contained mechanism housed in the knob itself. 
The vernier movement enables a slow movement of 
approximately one-fourth of the peripheral speed of the 
knob to be obtained, so that both coarse and fine tuning 
is available whilst using only one knob. There are no 
gears used in the mechanism, which makes the articles 
all the more attractive. The workmanship and finish 
of all the exhibits is in keeping with the reputation of 
this well known ‘firm, 

Stand No. 18.—Burlectas, Ltd. (11, Pancras Lane, 
Queen Street, E.C.4), are making a show of their 
Staines Art Ware electric table standards. The stems 
are made in several graceful designs under a new pro- 
cess and are variously coloured and decorated. They 
are supplied with or without silk shades to match, and 
make a charming addition to artistically furnished 
rooms. Agents are being appointed. 


Main Hatt. | 
Stand No. 4 (Row A).—S. Rentell and Co., Ltd. 
(36, Maiden Lane, Strand, W.C.2), proprietors of this 
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journal, have a particularly extensive range of books 
dealing with the various branches of engineering, as 
well as books on shipbuilding: and shipping. ^ The chief 
books from the leading publishing houses as well as the 
company's own publications are offered for sale, and 
every facility is given for inspection. Inquiries are 
invited. 

Stand No. 13 (Row A).-—Alloy Welding Processes, 
Ltd. (14-16, Church Street, N.1) are here carrying out 
welding demonstrations daily with A.W.P. electrodes, 
including those for copper, brass and bronze. The 
generating set used comprises a patented design of self- 
stabilising dynamo driven by a 10 h.p. Gardner internal- 
combustion engine, the set complete being mounted on 
a channel steel welded bed-plate, to which wheels may 
be attached. The equipment is ingeniously housed and 
protected against the weather. The dynamo gives an 
open circuit voltage of 7o, which drops to the pressure 
required across the welding arc as soon as the operation 
commences. The output can be adjusted by field 
control between so and 200 amps. 


Stand No. r4 (Row A).—G. D. Peters and Co., Ltd. 
(Caxton House, S. W.r) here demonstrate the Wilson 
Plastic Are system of electric welding. The system is 
arranged so that constant voltage and uniform heat at 
the weld is automatically maintained. 

Stand No. 17 (Row A).—W m. Hamilton Wilson 
(5 and 6, Bank Broadway, Kingston Hill, Surrey), 
shows a most interesting collection of H.T. appliances 
for wireless telegraphy, and thermo-electric measuring 
instruments for H.F. currents. 

Stand No. 16 (Row B).—The Premier Electric Weld- 
ing Co., Ltd. (proprietors, Nobel Industries, Ltd.), of 
Abbey Wood, S.E.2, have among their extensive range 
of electric welding equipment and accessories their 
multiple arc welding plant, which has been designed 
for supplying two or more operators. This plant is the 
subject of a special patent. The high starting voltage 
necessary for arc welding is obtained by having in 
series with the main generator, a small dynamo of the 
exciter type giving a small current output at 35 volts, 
this dynamo being cut out automatically after the arc 
is made. The most important features of the plant 
are claimed to be:—(1r) Extreme economy in running 
costs, and (2) the elimination of large wasteful resist- 
ances. It is claimed also that the power required to 
drive this equipment is approximately one-half that of 
the ordinary multiple operator plant. It has all the 
advantages of the single operator type drooping 
characteristic welding generator. The special con- 
tactor gear fitted is very ingenious. А.С. welding 
plant, single operator D.C. machines, and various 
** Premier " flux covered electrodes, including the new 
high carbon (.5 per cent. carbon) electrodes are also 
exhibited. р | 

Stand No. 3 (Row C).—Drummond Bros., Ltd. 
(Onslow Street, Guildford, Surrey), show a series. of 
machines and engines under the name “ The Willing 
Worker." Besides examples of the 3 b.p.h. paraffin 
engine, concrete mixers, diaphragm pumps, drag Saws, 
force pumps, ete., there is '' The Willing Worker 
house lighting set. In this the 3 b.h.p. paraffin enamp 
(which starts from cold on a small drop of petrol, a 
float feed carburettor being used) is belted to a 1 kw. 
dynamo. Batteries are supplied, and the switchboard is 
carried on a steel frame. | 
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In addition to the Brown Gyro-Compass on Stand | to, but not interfering with, the electric truck for 
No. 6 (Row C) S. G. Brown, Ltd. (Victoria Road, | standard use. 

North Acton, W.3), show their well-known head 'phones Stand No. 19 (Row DJ.—W. Goodyear and Sons, 


and loud speakers for broadcast reception. A new 
development in loud speaking telephones, the Electro- 
Megaphone, is also demonstrated. As its name implies 
this is a telephone through which orders can be called 
in noisy situations, or over very great distances from 
the receiver trumpet. Ordinary speech is reproduced, 
magnified, so loud as to be audible sixty yards in the 
open air from the receiver. The apparatus in thus 
suitable for use on board ship, and in factories, power 
stations, goods yards, and an infinite variety of indus- 
trial and other situations. Purity of speech is a strong 
feature. Several types are manufactured, together w ith 
switching accessories enabling. rapid changing over to 
be made to various points to be spoken to. 

Stand No. 9 (Row C)—The Cambridge and Pau) 
Instrument Co., Ltd. (45, Grosvenor Place, S.W.r), 
display a large number of their ingenious, well-made 
and accurate instruments, including CO. recorders, 

gauges of various kinds, thermometers (recording, dis- 
tance, etc.). Also ermo electric, radiation and optical 
pyrometers, apparatus for automatic temperature con- 
trol, workshop potentiometers and various electrical 
testing instruments. 

Stand No. 14 (Row C).—The Consolidated Pneumatic 
Tool Co., Ltd. (170, Piccadilly, W.1). The very exten- 
sive range of pneumatic and electric appliances made 
by this firm is well represented by a large selection. 
Included in the electric appliances are their rivet heaters, 
drills, grinders, hammers and hoists, tyre heaters, 
electrodes, ** Weldrics ” patent arc w elders, particularly 
intended for boiler repairs and high-class repair work 
generally, also ** Weldrines " for repair work on tram- 
ways and railways, filling holes in castings, etc. 


Stand No. 3 (Row D).—The Swedish General Elec- 
tric Co., Ltd. (s, Chancery Lane, W.C.2). Various 
D.C. and three-phase motors designed for heavy indus- 
trial use may be seen on this stand, where is also 
a three-phase variable-speed commutator motor, type 
F.S. This has a wide range of speed control (3 to 1) 
by a mechanically or electrically operated brush-shifting 
device. The speed is quite independent of the load, 
and the efficiency and power factor are high for all 
speeds within the speed range. For individual tool 
driving off a single-phase circuit there is the *'' Cen- 
tury " self-starting repulsion induction motor, which 
is made in sizes from 1 h.p. to 4o h.p. For lift work 
there is the single-phase reversible commutator motor, 
type S. Other interesting machines, including a 250 
h.p. three-phase motor for use in fiery mines, 
also shown, as well as control gear and a new 
of overload relay. 

Stand No. 9 (Row D).—Elkay Electrical Manufac- 
turing’ Co., Ltd. (4, Southampton Rows WCT- Here 
are to be found examples of varicus switches, meters, 


are 
type 


fuses, etc., also H.T. power apparatus, automatic 
oll switches, etc. 

Stand No. 15 (Row D).—Hesco, Ltd. (Kingsway 
House, Kingsway, W.C.2). Among- а variety .of 


trucks, stackers, cranes and appliances for handling 
all kinds of goods are electric trucks and tractors ; 
also a **London ”’ truck with a Ransome's and Rapier’s 
trailer crane. This 15 of т ton capacity. The arrange- 
ment provides a handy electric crane, quickly attached 
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Ltd. (Dudley, Worcs) show the latest models of the 
well-known '' Greenbat " electric trucks, including а 
2-ton standard elevator truck on new and improved 
lines. 

Stand No. 1 (Row E).—The London Electric Firm 
(Brighton Road, Croydon).—This firm are showing 
several of their numerous designs of searchlight pro- 
jectors, also their patent flexible couplings, 
contact suspension gear, etc. Their subsidiary, the 
Electric Heating Co., have for inspection their electric 
irons, kettles, soldering-irons, etc. 

Stand No. 4 (Row E).—Laurence Scott and Co., 
Ltd. (Gothic Works, Norwich), who specialise in D.C. 
machinery and control for special purposes, have, 
usual, a most instructive exhibit. Most of the plan: 
shown has been designed to meet seafaring conditions. 
Included is their standard self-contained 3-ton worm- 
geared cargo winch, the whole equipment, including 
loot brake, magnetic brake and control gear, being 
enclosed and watertight. There is also an example of 
the all-electric steering gear ('' Scott ’’ patents). Con- 
trol is effected on the Wheatstone Bridge principle. 
The electrical equipment comprises a motor generator, 
the terminal voltage of which is varied by the Bridge 
controller, and a main motor driving the Wilson-Pirric 
gear. 

Stand No. 8 (Row E).—Hobdell, Way and Co., 
(45, Church Street, Minories, E.1).—Besides models 
and samples of various classes of insulation and a 
range of engineering sundries, the firm show ‘* Durite ’ 
red Icürome leather belting, which is unaffected by heat 
or damp. Another speciality is their “ Hobrake ' 
bonded asbestos lining for brakes and clutches. 

Stand No. ro (Row E).— The Anglo-Swedish Electric 
Welding Co., Ltd. (Wood Wharf, Greenwich, S.E.10). 
This company has the exclusive rights of the Kjelberg 
system of arc welding and shows a comprehensive 
series of test pieces, also models and details of the 
only large boiler so far constructed in this country 
with the main joints welded instead of riveted. 

Stand No. r2 (Row E).—The Midland Dynamo and 
Motor Repairs Co., Ltd. (64, Belgrave Gate, Leicester). 
The ** Quickway "' coil-winding machine is here being 
demonstrated. All sizes of armatures or stator coils 
can be made. The machine is of equal service for 
rectangular or square conductors, as well as standard 
round section conductors, and can be set up to the 
required dimensions of any coil by an intelligent person 
in less than five minutes. The conductors are arranged 
to be drawn through a friction clamp to adjust the 
necessary tension. The winding position is such that 
the wires require practically no handling as they 
being fed into position, and by means of the clutch 
the machine revolves and draws the wire along the 
track, the sides of which are arranged at an angle 
equivalent to the axial radius of the slot that the 
coil is to occupy. Every wire wound in exactly 
the position in which it will lie when the coil is fixed 
in the armature or stator, and no displacement is likely 
to occur in handling: As soon as the requisite 
turmber of turns has been made, by the movement of 
a lever through the clutch drive, the coil is completed 
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and is ready for taping. The half-turn of six small 
levers icleases the coil from the machine. The time 
required for the completion of the average coil is 
two minutes.. 

Stand No. 22 (Row E).—H. C. Slingsby (89-97, 
Kingsway, and Great Queen Street, W.C.2). Here 
is a selection of some sixty of the 1,900 varieties of 
trucks, etc., made and catalogued. Included are 
several electric trucks, tractors, etc. 

Stand No. 23 (Row E).—Lanston Monotype Corpora- 
tion, Ltd. (43, Fetter Lane, E.C.4). Besides the 
Radbore Head Square Drilling Attachment and other 
of the firm's specialities are examples of the '' Safe 
Economy " electric iron and a large model of the 
«witch in the handle, showing its operation and four 
series breaks. The heating circuit is only *' оп?! when 
the grip switch in the handle is closed by the hand 
lightly gripping the handle. The grip switch can be 
attached to other devices, such as vacuum cleaners, 
portable drills, grinders, etc. 

Stand No. 25 (Row E).—Buckley Saunders and Co., 
Ltd. (8, Princes Street, Westminster, S.W.1). This 
exhibit comprises various spot, butt and seam welders 
adapted for several purposes. A rivet heater is aiso 
shown, also a chain welder and portable are welders. 

Stand No. 2; (Row E).—A very attractive display 
of insulated copper wire for magnets, dynamos. and 
motors, as well as a thoroughly representative selection 
of other of the company’s wires, is made by London 
Electric Wire Co. and Smiths, Ltd. 

(To be continued.) 


ELECTRIC LAMP DEVELOPMENTS. 


The history of the development of electric lamps 
affords an interesting study, and, whilst revealing: the 
many difficulties which have been overcome, shows the 
possibilities of further improvements and the directions 
in which progress is likely to be achieved. The whole 
subject was reviewed recently by Dr. H. Lux in the 
Elektrotechnische Zeitschrift, and, from a considera- 
tion of the physical factors involved, it was shown 
that light production by incandescence is inherently 
incorrect policy. The theoretical limit of efficiency 
attainable by this means is 14} per cent., and even 
this figure cannot be reached by the technical means 
at present available. Recent additions to our know- 
ledge of atomic structure and the development of light 
by electronic motion inspire the hope that we may 
ultimately obtain really economical sources of light by 
direct electronic excitation, with the elimination of the 
principle of incandescence. By the complete conver- 
sion of applied energy to light an efficiency of the order 
of 650 + 33 lumens per watt (about o.o2 watt per 
spherical candle-power) would be obtainable. Beyond 
this limit we cannot go, since it is dictated by the 
physiological nature of the human eye. As a matter 
of fact, however, we are at present further from a 
general application of existing sources of light. in 
rational manner than we are from a solution to the 
much more difficult problem of producing light itself 
by rational means. Of the two problems, that of “good 
illuminatien " is by far the more important. 

Arc Lamps.—The first electric lamp was, of course, 
the electric arc, and in its “open ” form, with cored 


current, 


carbons, it yields about 15 lumens per watt using 
direct current and 64 lumens per watt using alternating 
(Note.—1i lumen —4 7 = 12.57 spherical 
candle-power.) The burning period of the open arc 15 
about 7 or 8 hours per pair of carbons. In this respect 
the enclosed arc, burning 200 hours or so, represents a 
great advance, but the efficiency is relatively low (95 
lumens per watt on D.C.) , and the light is very 
unsteady. For all photographic purposes, including 
iblue-printing, the enclosed arc is most valuable, owing 
to the highly actinic nature of its light. 

The flame arc, still the most efficient artificial 
illuminant, uses impregnated carbons and yields about 
qo lumens per watt. By enclosing the arc in a globe 
through which a vigorous circulation is established, 
carrying all fumes into a condensing chamber, the 
formation of corrosive deposits on the glass is 
prevented. 

From the fact that the temperature of the positive 
crater is constant (about 4,200 deg. C. absolute), what- 
ever the current loading, it may correctly be deduced 
that melting and evaporation are there in progress. 
Lummer found that, by increasing the pressure to 22 
atmospheres (thus raising the boiling point of the 
carbon), the temperature of the crater was raised to 
about 7,600 deg. absolute, and the intrinsic brilliancy 
to 165,000 c.p. per sq. in., compared with 105,000 c.p. 
per square in. for the crater of the ordinary carbon 
arc. Unfortunately this line of development cannot be 
followed commercially, because no known transparent 
material will withstand more than 2 or 3 atmospheres 
at the working temperature of an arc lamp globe, and, 
under these conditions, there is no appreciable improve- 
ment in efficiency, but, on the other hand, a marked 
decrease in reliability. 

A development which is of considerable importance 
in regard to searchlights, but has not yet been applied 
to ordinary illumination, is the running of flame arcs at 
abnormally high current density. By using 250 amps. 
with a 16-mm. carbon (compared with 150 amps. for 
the 364-mm. carbon of an ordinary searchlight) a 
crater brilliance of 730,000 c.p. per sq. in. and a tem- 
perature of 5,100 deg. absolute has been reached. 
Special means are employed to secure a deep crater 
and to prevent its breaking through the rim of the 
carbon. 

The magnetite-copper arc (about 25 lumens per watt) 
is not much used outside America; the light is some- 
what unsteady, and the main advantage of the lamp is 
ito long-burning period—r5o to 180 hours on one 
negative, the copper positive being practically 
undamaged. 

The well-known arc-incandescent '* Pointolite ’? lamp 
employs a tugsten arc in vacuo, and gives about 124 
lumens per watt. This lamp is so close an approach 
to a point source that it is particularly useful for 
projection purposes. : ; 

Discharge Through Vapours and Gases.—Though 
it is unquestionably an arc lamp, the mercury vapour 
lamp differs from the other types already considered, in 
that light is derived entirely from the luminescence of 
the vapour column. The light is, therefore, strongly 
coloured with green, the characteristic of the mercury 
spectrum. By enclosing the arc in quartz and raising 
both the vapour pressure and the temperature of opera- 
tion, the remarkable efficiency of 541 lumens per watt. 
is reached, but the colour of the light is still such as 
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to render it inapplicable for general illumination. Many 
attempts have been made to correct the light by adding 
red rays, e.g., from a carbon filament or from a red- 
flourescing substance, but no satisfactory solution of 
the problem appears yet to have reached the market. 
Possibly the most promising attempt is the use of an 
arc between a tungsten sphere and a pool of mercury 
in a glass bulb. If the mixing of differently coloured 
lights from separate sources could be accomplished 
easily and efficiently, there would be good prospects 
for the associated use of mercury and neon lamps, the 
latter giving a pronounced red light to the extent of 
some 25 lumens per watt, if an arc be established in 
neon between an iron anode and an amalgam cathode. 
The efficiency of the recently introduced neon glow 
discharge lamp is much lower, viz. (according to Dr. 
Lux), o.85 lumen per watt in the case of a 0.3-m.s.c. 
lamp consuming about 5 watts. The neon glow dis- 
charge lamp is, of course, used not as a high-efficiency 
source, but because it provides, with nominal expendi- 
ture of energy, a light which is attractive for adver- 
tising purposes and suitable for night lights, etc. 

The Moore lamp utilises a high-tension discharge 
through nitrogen—giving a rosy-yellow light at about 
84 lumens per watt; or through carbon dioxide, the 
light being then almost perfectly white but the 
efficiency being only 3 lumens per watt. The chief 
drawbacks of this lamp are:—(1) The fact that the 
tube, which is anything from so to soo ft. in length, 
must be built up and evacuated on site; (2) the fact 
that a step-up transformer—and, with D.C. supply, a 
converter—are required to furnish the 5,ooo-volt to 
20,000-volt A.C. needed at the lamp terminals. 

Incandescent Filament Lamps.—The history of the 
glow lamp—trom the time, in the 'seventies, when the 
Edison and Swan carbon filament lamp first made 
possible the “sub-division of the electric light," to the 
perfection of the modern gasfilled lamp—has often 
been written and need not be repeated in detail. The 
plain carbon filament lamp yields about 3.6 lumens per 
watt, and the metallised carbon filament lamp about 
6 lumens per watt. The Nernst lamp, with its output 
of 81 lumens per watt—attributable to its higher 
filament temperature (2,600 deg. C. absolute, compared 
with 2,135 deg. in the ordinary carbon lamp), and 
to its selective radiation in the visible range—would 
soon have driven the carbon lamp from the field, not- 
withstanding the slight delay in iighting up due to the 
fact that the Nernst flament must be heated ibefore it 
becomes conducting. However, before the Nernst 
lamp could surmount its childhood's troubles, the 
osmium lamp was introduced. This required no pre- 
heater, and had an efficiency as high as that of the 
Nernst lamp. It was soon followed by the tantalum 
lamp (7.8 lumens per watt), which had manufacturing 
advantages to compensate for its rather lower efficiency, 
and then came the tungsten filament lamp, which has 
swept all before it so far as the lighting of interiors 
is concerned, and, indeed, in the majority of exterior 
lighting schemes. The medium c.p. vacuum type 
tungsten lamp yields about ro lumens per watt (rising 
ta r4 lumens in high c.p. lamps), and the gasfilled 
type yields up to 21 lumens per watt. Both types are 
built ia different forms to meet specific requirements, 
and it is doubtful whether carbon lamps. which are 
still used sometimes where vibration is severe, have 


rcally any superiority over the tungsten type in point 
of mechanical strength. Only after long service do 
drawn-wire tungsten filaments show any .sign of 
brittleness. 

The nitrogen-filled tungsten lamp can be relied upon 
for soo hours' burning life (and generally much longer), 
and can be made, if required, in sizes up to 16,000 
watts. It is difficult to build, however, in sizes lower 
than 500 watts. Argon, by its higher dielectric 
strength and lower thermal conductivity, makes it 
possible to build gasfilled lamps in ‘sizes as small as 
zo watts. The efficiency of gasfilled lamps below 150 
watts is little, if any, higher than that of vacuum type 
tungsten lamps, and the life of the former is shorter. 
The only advantage of small gasfilled lamps com- 
pared with vacuum lamps is, says Dr. Lux, the whiter 
light and the more favourable distribution curve of the 
former. The intrinsic brilliance of the filament in a 
gasfilled lamp is very high—about 4,650 c.p. per sq. 
in., compared with 870 c.p. per sq. in. for the vacuum 
type lamp—hence it is essential that gasfilled lamps 
for use in rooms or workshops should be screened to 
avoid glare. Suitable diffusing fittings, reflectors, or 
opalescent lamp bulbs must be used. 

'The range of size and applications of gasfilled tung- 
sten lamps is extraordinary. Fron боо to 250,000 
lumens (i.e., from 50 to 20,000 spherical c.p.) can be 
obtained from a single lamp, and, in addition to the 
lighting of homes, shops, offices, workshops, streets 
and open spaces, gasfilled lamps are used for light 
houses, photographic studios, optical projection, and 
many other applications. 

An instructive summary of the operating conditions 
of various lamps and of the optical efficiency of the 
latter is given in Table r. 


TABLE I.—OPERATING CONDITIONS OF ELECTRIC LAMPS. 


| | 


Temperature, Intrinsic Visual 
Type. deg.C. brilliance efficiency 
absolute. С.Р. рег sq. іп. percent. 
Carbon fialment 3.9 
watts /m.h.c. p. dos 2135 320—350 0.52 
Carbon Metallised, 2.5 
watts /m.h.c.p. 2270 | 525—580 = 
Tantalum 2200 | 640—755 1.0 
Nernst... кез 2600 930— 2,600 0.84 
Tungsten, vacuum 1.2 
watts /m.h.c.p. Sot 2335 | 870 1.8 
Tungsten gas-filled 0.67 | 
watt /m.s.c.p. 2: 2745 3,500—4,100| 3.4 
Mercury vapour in 
quartz at 150 v.... 5273* | 1740 6.8 
Moore ... bes de — 0.23—1.45 0.85 
Plain Carbon Arc—Arc — т0,400—46,500| 1, , 
m n ,, Crater 4200 | 104,000 jr 
Flame CarbonArc—Arc — 3,500—5,800| } о 
» ” ” —Crater 3500(?) | = ig 
Beck searchlight-Crater 5100 730,000* -— 
Lummer high pressure, | 
enclosed arc—Crater 7600 | 1,650,000* — 
Sun at zenith... 6000 | 870,000 | 11.8(?) 


* Apparent. 


Limitations of Light by Zncandescence.—In the case 
of those illuminants which depend upon incandescence 
as distinct from luminescence, there is a fairly simple 
and definite relation between temperature and intrinsic 
brilliance. The brilliance increases very rapidly as the 
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temperature is raised, hence the advantage of raising 
the temperature of incaadescent illuminants. 
efficiency of the source of light is, however, determined 
by the ratio of the luminous to the total radiation, It 
is possible to predict with fair accuracy the radiation 
at different wave-lengths from a body at a stated tem- 
perature. A different curve is obtained for each tem- 
perature, and the ratio of the area below the curve in 
the visible range—from 700-800 ий (red), to about 
400 AL (v iolet)* —to the total area below the curve 
gives the "energy efficiency " of the source, i.e., the 
ratio of the energy radiated in the visible range to the 
total energy radiated. The eye is not, however, 
equally sensitive to all colours; it is most sensitive to 
the wave-length 556 ди (у ellow-green), and, taking the 
sensitivity at this wave- length as тоо per cent., the 
effect produced by equal amounts. of energy at other 
wave-lengths may be summarised thus :— 


Percentage 


Colour. Wave length. Effect 
on. Bye. 
Violet 28 add 220 400p. Nearly zero. 
Blue ... doo ssec ЕН 450 3.6 percent. 
Blue-green ... ЫГА ies 500 БДИ. 6, 
Yellow-green side Ee 556 TOO! wins 
Orange-yellow aoe ane 600 63 », 
Orange adn ода 5e: 650 E » 
ined =. ast vd M 700 Nearly zcro. 
Correspondence. 


BROADCASTING 


To the Editor of ELECTRICITY. 


SIR,—Your criticism in the issue of ELECTRICITY of 
September 1 of the findings of the Committee in con- 
nection with broadcasting appear to me to deal with it 
from one side only. You have not made-any reference 
to causes that tend to kill this new and instructive, as 
well as entertaining, innovation. 

What of the ring around all valves? the buying olf 

various crystals and retailing them in small pieces that 
brought in the retailer 200 and 3oo per cent profit? 
The same in connection with B.B.A. screws and nuts, 
wire sold as cat's whiskers, odd cuttings of ebonite 
and foil worked up as fixed accessories, and so on, 
right through with all accessories? And the quality 
and finish of a lot of this stuff soon gave dissatisfac- 
tion; even some of the more reputable material was 
only camouflaged with a little polish or lacquer. Then, 
take the ready -made panels and. completed multiple 
sets; they are efficient, and generally contain decent 
material, but they are often the production of juvenile 
labour, who work sectiona lly from charts (not that I 
dispute their capabilities), but, in connection with their 
retail price, where do the expenses of production come 
x Take a five-valve set costing Ziso and analyse 

: B. B.C. royalty about £3 тоѕ., leaving £46 тоз. to 
cover retailer's profit and maker's costs. Split that up, 
taking as an average that any panel can be con- 
structed for £5 even if all parts are bought ready 


* рит millionth of r mm. m isa convenient unit in which 
to measure the wave-length ot light. 


The true | 


made. Again I say, " Who is killing the goose?” , As 
regards competition, if you are referring to Germany, 
beyond  'hones wireless requirements are almost 
unknown to them, as at the present time they them- 
selves import what little crystals, etc. , they require from 
America; and, as far as I could as certain when over 
there last month, there were only two firms touching it, 

and with existing import duties that is not a very profit 
able source of business to people over here. 1 con- 
clude definitely that makers and retailers are to blame, 
not the B.B.C., nor are the suggestions of the Com- 
mittee far wrong in the main. 


Yours truly (fourteen years’ reader), 
Orp Con. 


1 


BRITISH EMPIRE EXHIBITION, 
1924. 
To the Editor of ELECTRICITY. 

Drar Sir —May I suggest for the consideration of 
those who arrange visits to works and other centres 
of interest for the varicus scientific and engineering 
societies that during the coming winter the site of 
the great exhibition. at W embley would be a very 
suitable place tc include in any such round of visits? 

I believe there would be no great difficulty in obtaining 
passes from the authorities if the party is of a reason- 
able size, and although visits would have to be made 
during daylight, there is no doubt they would be of 
value and increase general interest in this enterprise. 
Even at the present time the buildings and construc- 
tional plant are most impressive to anyone interested 
in the enginecring industry.— Yours faithfully, 

J. W. Велоснамр, Director and Secretary. 


WEMBLEY, 


IT TELLS YOU EVERYTHING. 

1st Winder: ‘“ We have to wind this armature for 
402 volts this time, not 200 volts." 

2nd Winder: ‘‘ How are we going to do it?” 

Ist Winder: ''I don't know.” 

2nd Winder: ‘‘ The trouble is that the size of wire 
will be different, as well as the thickness of the 
insulation." 

1st Winder: ''I know. Let us get ' Armature 
Winding,' by Sylvester. It gives details for re-winding 
armatures for various voltages, as well as thicknesses 
of insulation." 


Plant Wantsd.—The State Electric Light Works at Monte- 
video require 35.500 metal filament lamps.— The State Elec- 
tric Light Works at Montevideo require 130,000 metres of elec- 
trolytic tinned copper wire——The Victorian Govt. Куз, invite 
tenders for the supply of electric hoists at the railway rolling 
stock workshops at Bendigo and Ballarat.——-The State Elec- 
tricity Commission of Victoria invite tenders for 22,000 volt 
insulators. Specifications, etc., at the D.O.T., 35, Old Queen 
Street, London, S.W.1 (Room 52). 


The ''D.P." Battery Co., Ltd.—Considerable extensions and 
additions are now being made at this company's Bakewell 
Works, Derbyshire, in order to meet the- ever-increasing 
demands for D.P. storage batteries. The introduction of short 
first charge batteries some two years ago has proved a great 
success, and incidently has been the means of introducing 
many new clients. Increased facilities are also being provided 
in the electric vehicle department, in order to deal with the 
large number of orders being received for Kathanode electric 
vehicle batteries, which have been adopted as standard by 
various vehicle builders, 
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A A Useful Book for Engineers, Contractors, Foremen, 
Apprentices, Wiremen, Teachers and Students. 
The Switch Controls dealt with include 
/ Сда Ordinary, Two-way, Two-way-Inter- 
ae mediate, Variable Multipoint, Restrictive, 
шит Dimming, Master, Battery Charging, 
Ippe OM S pence rm Automobile, and Indicating (Pilot) 
р Controls. 
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Reviews of Books, &c- 


[Books noticed in this columm «will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


SENIOR MAGNETISM AND ELECTRICITY. By R. H. Jude 
and J. Satterly. 2nd edition. 446 pp., 260 figs. 
(University Tutorial Press, 6s. 6d. net.)—The object 
of this book is to provide a sound course in elementary 
magnetism, and electricity for use in schools and 
colleges. A noticeable and very valuable feature is the 
inclusion of a large collection of simple and instructive 
experiments, all of which can be performed by the 
elementary student without elaborate or expensive 
apparatus. Another good feature is the inclusion of 
many worked examples in the text and the addition of 
problems to be worked by the student, answers being 
given in every case. The first part of the book deals 
with magnetism, which is a much easier line of ingress 
than electrostatics. The latter science is then intro- 
duced, and, in Part III., the authors deal with electro- 
dynamic or voltaic electricity. The book is already well 
known, and in this, the second edition, its usefulness 
has been increased by the addition of some pages 
dealing, in a simple manner, with the principles of 
telegraphy and telephony. The volume is profusely 
illustrated with explanatory diagrams and is admirably 
arranged and produced. 


MiNiNG ErrgcrRICIAN'S HANDBOOK. Ву Lionel Fokes. 
(Wall and Sons, Ltd., Wigan; ros. 6d.)— Written in 
the interests of mining electricians, mine managers 
and others concerned with the installation and main- 
tenance of electrical gear in collieries, this essentially 
practical treatise, by an author who has himself had 
considerable experience of colliery work in this country, 
is a welcome addition to the literature on this important 
subject. Its twelve chapters, commencing with first 
principles, take the reader through practically all the 
present-day applications of electricity below ground 
in so far as the purely electrical portion of the plant 
is concerned, no mention being made of coal-cutters, 
haulages, pumps, ventilating fans or other machinery 
which relies upon electricity for its motive power. By 
thus confining his attention to the purely electrical 
features of mining work the author has chosen wisely 
and, as results prove, has provided a fund of useful 
information in concentrated form; making for ready 
reference. Whilst direct current applications have 
their fair share of attention three-phase operation is 
dealt with more fully as representing the preponderating 
system and probably that upon which such a book of 
reference will prove more widely serviceable. Probably 
onc of the most useful sections is that dealing with the 
drying of electrical machinery, several novel methods 
being described. This is one of the many difficulties 
colliery electricians have to contend with in maintainiag 
their plant. The same chapter contains much useful 
information on testing also. Where simple calculaticns 
are called for, simple examples are given to illustrate 
the method, whilst most of the actual illustrations are 
prepared from line drawings by the author. In his 
remarks on pit shaft signalling we disagree with 
the author when he states that numerous systems have 
bcen devised, but few have met with any measure of 
success. There are several excellent pit shaft visual 
indicators made by leading electrical firms, and giving 


every satisfaction provided they are properly main- 
tained. This section could well have been amplified to 
cover useful hints on the maintenance of one or two 
leading types of shaft signal indicators. Another 
section which has scarcely received the attention it 
deserves is that dealing with miners' electric lamps, 
which is dismissed in little more than six pages, no 
mention ‘being made of the nickel-iron accumulator, a 
type which is rapidly coming into favour. Useful 
appendices which enhance the value of the book for 
reference purposes are some useful formule, tables, 
and a reprint of the general regulations affecting the 
use of electricity in mines. 


SIMPLE CRYSTAL RECEIVING SETS AND How то МАКЕ 
Тнем. Edited by Bernard E. Jones. (Cassell. 1s. 6d. 
net.)—This book is uniform in style and price with 
others of the ‘‘ Amateur Wireless ’’ handbook series, 
and deals in a simple manner with the making of a 
number of Crystal sets representative of those in pre- 
present-day use, and to all persons interested in 
building: crystal sets the book contains much informa- 
tion of value. 

The diagrams are simply and clearly drawn, and 
the illustrations generally good. The general view of 
the aerial and its supports and connections could cer- 
tainly be improved upon, as nobody would advise an 
amateur to erect an aerial in the manner or position 
shown in this illustration. 

The suggestion of a tuning card in order to note the 
positions of the various apparatus when receiving a 
certain station is to be! recommended. 

It is doubtful whether the genuine wireless 
amateur 15 interested in freak sets made in match- 
boxes, etc., although such information may appeal 
to some. 

The eight illustrations of various crystals (could 
very well have been omitted, as they do not convey 
any idea of the actual crystal, and the statement that 
“ Tellurium 15 a light coloured metal " does not mean 
a great deal. 

One can find in almost any book some brief state- 
ment that sticks, and the particular one of note in 
this instance is that a “© crystal acts electrically very 
much in the same manner as а rachet wheel acts 
mechanically.” 

Much information contained in the chapter on con- 
verting low-resistance "phones could well be revised. 
The illustration showing the magnet and spool 
mounted for winding shows a method we should not 
like to use. It would be impossible to wind the magnet 
spool in the manner described, if the illustration is 
followed, as the fixing nut would foul the wire every 
revolution. Further, with the fine gauge of wire used, 
it would be practically impossible for an amateur to 
wind a telephone coil, using an electric motor to rotate 
the bobbin or spool. The use of the gramophone 
spindle is certainly a little better suggestion, but even 
here we consider the idea doubtful. Amateurs would 
be far better advised to attach their bobbin to a small 
band-drill of the Millers-Falls type, clamping this to 
the workshop vice. The writer has found this the only 
suitable method of winding the very fine gauge wires, 
say, from 44 to 48 S. W.G. 

We agree with the remarks on the calculating of 
wire from a table of resistances; but cannot consider 
that any amateur would attempt to calculate by the 
weight method that is mentioned. 

We like the graphical method of memorising Morse. 
This should be of value to many. 
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A SELECTION. 


ELECTRICAL INSULATION. 
By W. S. FLIGHT, A.M.I.E.E. Describes the function 2nd 
characteristics of electrical insulating materials, the testing 
of these materials and their use in the insulation of electrical 
machinery and apparatus, 

A.C. PROTECTIVE SYSTEMS AND GEAR. 
By J. HENDERSON, B.Sc., and C. W. MARSHALL, B.Sc., 
A.M.IE.E. A practical introduction to the methods and 
equipment used to protect high-tencion alternating-current 
systems from the effects of faults, with notes on the testing 
of protective devices. 


SMALL ELECTRIC MOTORS, D.C. AND A.C. 4 
By E. T. PAINTON, B.Sc., A.M.I.E.E. А practical intro- 
duction to the principles, construction, and operation of 
fractional horse-power Motors as used in industrial, domestic 
and other applications, with notes on the performance of the 
various types. 

TRACTION MOTOR CONTROL. 

By A. T. DOVER, M.I.E.E. An introductory treatise on 
the control of D.C. Motors for trains, trams and railless 
vehicles, including a simplified treatment of multiple unit 
automatice control and a complete diseussion of the control 
systems of electric battery vehicles. 

ELECTRIC CRANES AND HAULING MACHINES. 
By Е. E. CHILTON, A.M.I.E.E. Describes the construction 
and operation of modern crancs,transporters,capstans, winding 
gcar, etc., and their principal accessories. 

ELECTRICITY IN AGRICULTURE. 

By A. H. ALLEN, M.I.E.E. Deals with the uses of electricity 
on farms, both for domestic and general mechanical purposes. 
Intended for farmers, electrical manufacturers, supply station 
engineers and others. 


THE DIESEL ENGINE. 
By A. ORTON, A.M.I.M.E. Ап introductory treatment of 
the principles of working, construction and opcration of 
Diesel Engines. 

INDUSTRIAL ELECTRIC HEATING. 
By J. W. BEAUCHAMP, M.I.E.K. General principles and 
methods of electiie heating, and its applications, apparatus 
and advantages in industrial services for manufacturers, 
engineers, designers, ete. 

SPARKING PLUGS. 
By A.P. YOUNG, M.LE.E., M.I.A.E.. and Н. WARREN, 
A.M.I.E.E., A.M.I.A.E. Ап original treatment of theory and 
practice for designers and users of ignition devices. 

ELECTRIC CABLES. 
By Е. W. MAIN, A.M.I.E.E.. A practical work on their 
construction, properties, installation and maintenance. 

INDUSTRIAL MOTOR CONTROL. 
By A. T. DOVER, M.I.K.E. Deals with the principles 
involved in the starting and speed control of D.C. Motors 
for industrial services. 

SWITCHING AND SWITCHGEAR. 
By H. E. POOLE, B.Sc., A.M.I.E.E. Switching in electric 
circuits, design of switehee: ar and auxiliary apparatus, with 
notes on practical applications. 

HIGH VOLTAGE POWER TRANSFORMERS. 
By WM. T. TAYLOR, M.I.E.E. А practical treatment of 
the characteristics, construction, installation, opcration and 
troubles of high-voltage power transformers. 

ELECTRIC POWER SYSTEMS. 
By WM. T. TAYLOR, M.I.E.E. Deals with main conditions, 
problems, facts and principles in the installation and operation 
of modern power systems. 

TESTING OF A.C. MACHINES. 


By С. F. SMITH, D.Sc., M.I.E.E. The main principles of 
efficiency and output tests with cx umples from practice. 
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All about 
the Practical Side 


Electrical Engineering 


Everyone who is in any way connected with electrical 
work will find this new book of invaluable assistance. 
The high standing of the joint authors is in itself a 
sufficient proof of its authoritativeness. The manner 
in which each subject has been treated leaves no room 
for doubt or criticism. 


ELECTRICAL ENGINEERING 


By Harold H.Simmons,M.LE.E.& Alfred Н. Avery,A.M.LE.E. 


The greatest fault to be found with engineering books 
is the lack of definite guidance. This work is some- 
thing entirely new in that respect becauseit is based on 
actual experience and it deals definitely and in detail 
with every branch of Electrical Engineering. Every 
page from beginning to end is written in such a way 
that no one will have any difficulty in following the 
details discussed and, of course, it goes without 
saying that it will be a great boon in time of doubt or 
difficulty. 


Invaluable to Working Engineers 


The work, which is thoroughly comprehensive, deals 
exhaustively with : 


Telegraphy ; Telephony ; Wire-  Switehboards and Switches: 


less Telegraphy ; High Tension, Low Tension 

1 A DP 4 Е = Switchgear ; Static Balancers 
маи 2 Plating ; Ijectrie Switchboard Instruments. 

elding ; Measuring Instruments;  Volt- 

Dynamos and Motors; Rotary meters; Ammeters; Poten- 


tiometers; Testing Sets. 


Converters : 
Boosters; Balancers;  Tram- 


Single and Polyphase; Con- way Equipment ; Electric 
tinuous and Alternating Cur- Railways. 
rent Machines. Electro-Therapeutics, ete., ete. 


The work is profusely illustrated with stage-by-stage photo- 


graphs, demonstration pictures, charts, graphs, and 
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THE COLLEGE TRAINED ENGINEER. By F. Bacon, 
with Foreword by Sir Henry Fowler. 23 pp., paper. 
(Heffer, 6d. net.)—This brochure is a reprint of the 
presidential address delivered by Prof. Bacon to the 
Engineering Association of Students of the South 
Wales Institute of Engineers. The main purpose of 
the address is to emphasise the importance of works’ 
experience in forming the character of the engineer, 
and in enabling him to make better use of his college 
training. Prof. Bacon is a great advocate of all 
engineering students obtaining’ practical training as 
early as possible in their career. This address should 
be of the greatest interest to every engineer, whether he 
be the youngest apprentice or the largest employer of 
fully qualified engineers. Needless to say, it 1s also a 
thesis which should be studied by the parent who has 
the best interests of his son at heart. 


AUTOMATIC TELEPHONE Systems. Vol. I. By W. 
Aitken, M.I.E.E. (Benn, 255. net.)—Given а 
fundamental understanding of the several switch 


mechanisms, relays, etc., which in various groupings 
are combined in different circuit arrangements to 
accomplish, without human agency, — the  inter- 
switching of subscriber's circuits, constituting an auto- 
matic telephone system, the literature descriptive of 
that system necessarily resolves itself into a series of 
repetition descriptive paragraphs describing circuit 
performances, and illustrated in most cases by appro- 
priate diagrams. The explanation of the behaviour of 
any given telephone circuit in plain text is never an 
easy matter, and, when a ibook mainly consists of such 
descriptions, more or less similar, it is not a very read- 
able book in the ordinary sense, except to the student 
or telephone engineer seeking a better understanding 
of a particular function in the system he is studying or 
investigating. The author of this volume deserves 
every credit for having evolved a uniform method of 
treating his circuit descriptions, which, coupled with 
a special system of numbering the circuits on each 
diagram, rendering them casily traceable from end to 
end, greatly facilitates reference. In addition, a page 
size has been adopted which admits of comparatively 
large scale diagrams, and the avoidance of unneces- 
sary cramping and crossing of wires. The book 15 
divided into 83 sectians, some of which are very brief, 
and deal generally each with a feature of one or other 
of the several automatic telephone systems described. 
It is an arrangement which facilitates possible re- 
arrangement and revision in the light of rapid develop- 
ments now in progress. Although the Strowger 
system as originated and developed by the Automatic 
Electric Company, of Chicago, and latterly by the 
Automatic Telephone Manufacturing Company, Liver- 
pool, is the original and well-established system, of 
which latter systems are in several instances deriva- 
tives, the author has included particulars of all the 
later entrants into the automatic telephone field, 
including the Western Electric Company's rotary and 
panel systems, and. the Relay Company's system, 
which is based on the use of relays only, 
and includes no electro-mechanical switches. The 
author's long association with the art of tele- 
phony, and his close and intimate knowledge of 
telephone patents are a sufficient guarantee of the 
accuracy of treatment cf his subject, and he makes due 


acknowledgment to the sponsors of the various 
systems described for the assistance they bave severally 
rendered in furnishing first-hand information. Sum- 
marising, the book represents a very able compilation 
of the facts relating to the art of automatic telephony 
at the time it was written, and lends itself to early 
revision in the light of developments which are con- 
stantly taking place. The second volume, which is 
now also available, doubtless extends the history of 
progress in this fascinating subject to a still later 
stage in development, but must be the subject of a 
separate review. In the light of a difficult subject, 
the work of printer and publisher call for special 
commendation. 


Trade Notes. 


The following instructive publications are to hand from the 
Metropolitan Vickers Electrical Co., Ltd. (Trafford Park, Man- 
chester) :—//?gh Voltage Brushing Insulators, Oil Circuit 
Breakers—Type К, and the Breaking Capacity of Oil Circuit 
breakers. 

Fuller’s United Electric Works, Ltd. (Woodland Works, Chad- 
well Heath, E.), have issued a new list, No. 2504, on the sub- 
ject of their block and standard plate ‘type accumulators for 
motor-car lighting, ignition, wireless and general purposes. 
"The construction of the block type cefls is such that they are 
very robust. and not liable to injury by rough handling or 
accidental short circuiting. They hold their charge for a long 
time and sulphating to a serious extent does not occur. 

The Prescot wiring system is well described and the com- 
ponent parts illustrated and priced in pamphlet P 181, just 
issued by B.I. and Helsby Cables, Ltd., of Prescot, Lancs. A 
long list of the firm’s manufactures is given in another leaflet. 

The fourth number of the monthly *' Benjamin Bulletin," 
recently issued by the Benjamin Electric, Ltd. (Brantwood 
Works, Tariff Road, Tottenham, N.17), deals with ** automobile 
matters in general and Benjamin automobile products in 
particular." Included are articles on the wiring of Ford cars, 
the danger of fixed headlights on corners, and how the 
Benjamin Autoreelite can be used to illuminate the dark patches 
on the road, the Boyce moto-meter (a simple device to warn 
the driver should the engine run too cold or too hot), which 
is not fitted as part of the equipment on some makes of car, 
etc. 

The September issue of the monthly trade price list emanat- 
ing from Siemens and English Electric Lamp Co., Ltd. (38-9. 
Upper Thames Street, E.C.4), is now available. So is the 
Sun Со. monthly price list of electrical supplies. It is to be 
obtained from the Sun Electrical Co., Ltd. (118-120, Charing 
Cross Road, W.C.2). 

The British Thomson Houston Co., Ltd.. have opened a new 
branch | depót at 31, Linenhall St., Belfast, where a well- 
equippped showroom and stores have been established. ‘This 
depót will deal with all business in the north of Ireland, which 
has hitherto been handled by the Co.'s Dublin office. 


Applied Telephone Transmission.— This is the reprint of a 
paper which was read last October before the Inst. of P.O.E.F., 
by Mr. J. S. Elston, A.M.LE.E., and has now been issued as 
a separate pamphlet. ‘Together with the discussion it forms 
an interesting work of 94 pp., with various diagrams and 
tables, and we commend it to telephone readers. The price 
is 2s. 3d. post free from ELECTRICITY office. 
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CONDROL GEAR. 


BROOKHIRST A.C. 


In designing a range of A.C. control gear, four 
methods of starting up the alternating current motor 
have to be considered, viz., (1) by switching straight 
on to the line, (2) by employing a change-over switch 
which will connect the motor first in star and then in 
mesh, (3) by the use of an auto-transformer starter to 
apply a reduced pressure before switching the motor 
across the line, and (4) in the case of slip-ring motors, 
by gradually cutting 1esistance out of the rotor circuit 
by means of a rotor starter. 

It will be obvious that by reason cf the necessarily 
high starting current with methods 1, 2, and 3, these 
are limited iu their application. On the other hand, the 
squirrel cage induction motor is probably the cheapest 
and most reliable form of motor, and there is, therefore, 
a marked tendency ‘to use these three methods of start- 
ing for higher powers than have previously been con- 
sidered advisable. In designing a range cf A.C. con- 
trol gear which 15 to include overload features, this 
tendency is one which has to be reckoned with, since 
the huge discrepancy between the starting and run- 
ring currents is liable to render the cverload provision 
ineffective. 

This difficulty has hitherto been met in one of two 
ways. Either the overload releases have been put out 
of action aitogether during starting, or clse they have 
been fitted with some form of time lag. The first of 
these methods obviously sacrifices all protection for the 
motor during starting. The second sacrifices only a 
part of the overload protection, since the time lags 
will, in most cases, allow the overload devices to 
operate instantaneously on a short-circuit, even during: 
the period of lag. It may, however, prove the more 
dangerous method of the two in the case of applications 
where there is a heavy peak current on closing the 
“run ” switch. In some cases the maximum adjust- 
ment of the time lag may not give a sufficient time 
for the *run " peak current to die down. To prevent 
the overload devices tripping, there will then be a 
tendency for the operator to increase the current set- 
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ting of. the trips, thus sacrificing protection in the 
running position. It will be obvious that even under 
the best conditions diffi- 
culties. 

The finding of a more satisfactory solution of this 
problem has engaged the attention of Brookhirst 
Switchgear Ltd. (Chester) for some time, and in 
bringing out their new range of oil immersed A.C. 
control gear they have introduced the Broolshirst 
“Overload Restrainer.” This device provides what is 
the equivalent of two current settings for the overload 
devices, one of these settings being operative during 
starting and one during running. 

The restrainer is in the nature of a movable plat- 
form supporting the plungers of the overload trips. 
During starting this platform occupies such a position 


these two solutions present 


Fic. 2. 
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that the overload trips will only operate if the starting 
current is exceeded. After finally closing the “run” 
switch an interval elapses to allow the “run” peak 
current to die away, and then the platform is auto- 
matically raised to its normal or "running " position. 
In that position the overload devices will trip if the 
agreed margin over the normal running current is ex- 
ceeded. In either the “starting” or "running " 
tion, the exact currents at which the overload -trips 
will operate can be adjusted to suit individual condi- 
tions. 

By thus removing one of the principal difficulties, the 
Brookhirst “Overload Restrainer " should do much to 
raise the useful limit of the Straight-on, star-delta, and 
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auto-transformer methods of starting, and in view of 
the increasing popularity of the squirrel cage induction 
motor, this is a matter of some importance. This, 
however, does not exhaust the noteworthy features of 
the new "Brookhirst oil-immersed control gear, of 
which the several forms are illustrated in Figs. 1 to 5. 
and 3 show a representative rotor start- 


Rigs 0, 2 
Fig. 
5 


ing pillar, with isolator and cover interlock. In 
т the isolator is “off " and the covers removed to show 
switchgear. In Fig. 2 the isolator is “on,” and covers 
in position. In Fig. 3 the back covers are removed 
to show construction of the assembly case and ar- 
rangement of connections. The connection cover is 
removed on one side and a gland sectioned to show 
the interior. An oil-immersed auto-transformer start- 
ing pillar is illustrated in Fig. 4, while Fig. 5 gives 


Fic. 4. 


FIG. 3. 


an idea of the arrangement of an oil-immersed wall 
type star-delta starting unit. 

Whethe- for star-delta, euto-transformer or rotor 
contact the starting unit always comprises both a 
starter and a circuit-breaker. The unit is of the mul- 
tiple switch design, the several switches being controlled 
by a Brookhirst patent ratchet handle. By means of 
this handle, the circuit-breaker is first closed and then, 
in correct sequence and with a slow-motion, step-by- 
step action, the starting switches, or the starting switch 
and auxiliaries, are operated. A noteworthy feature of 
this construction, from the user's point of view as well 
as from that of the manufacturer, is that the com- 
ponents of the complete starting unit are practically 
identical in the different forms of starter, and for widely 
varying currents and pressures. A further advantage 


rm 
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incidental to the design lies in the fact that no spring 
return is necessary. Instead, the arrangement of the 
gear is such that once the starting operation has been 
commenced, it must be completed, or the circuit-breaker 
will be tripped. The latter can only be reset after а 
return to “off.” 


Fic. 5. 


The circuit-breaker is provided with "no-volt" re- 
lease, and with either two or three overload trips as 
required. These are free to operate either during start- 
ing or running, and independently of the position о! 
the ratchet handle. 

One of the most important constructional features 
of the gears is the hollow assembly case used in the 
pillar type. Complete oil-immersed motor-control wears 
consist necessarily of a number of separate self-con- 
tained components. The satisfactory assembly of these 
components, to apply the “single iron-clad unit " 
principle, presents iconsiderable difficulties, not the 
least important of which is the question of inter-con- 
It will be recognised by reference to the 


nections. 

illustrations that these difficulties have been entirely 
overcome by the adoption in the pillar type 
gears of the Brookhirst patent assembly case. 


This consists of a hollow steel frame upon which the 
various ironclad components are mounted and through 
which are taken in perfect security the requisite inter- 
connections. The arrangement furnishes a totally en- 
Closed ironclad pillar of exceptionally robust form, 
comparable in every way with Brookhirst D.C. pillars. 
fhe holiow assembly frame being piovided with re- 
movable back doors, it follows that the inter-connec- 
tions are particularly accessible. 

The construction described above has facilitated the 
inclusion of another characteristic “ Brookhirst " 
feature. “Safety first" is obtained by the provision, 
where required, of an isolating switch in the cast-iron 
base of the pillar, the handle of the switch operating 
in conjunction with a Brookhirst patent gate inter- 
lock, to give the following results. Unless the isolator 
is ^off," the gate cannot be opened, and the covers of 
the starter and resistance or transformer cannot be 
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removed or the oil tank of the starting unit lowered. 
Conversely, the isolator cannot be operated until the 
"gate " is first closed. The isolator is of the air-break 
tvpe, but it is provided that the oil-immersed circuit- 
breaker is automatically opened before the isolator. 

Finally, mention must be made of the accommodation 
for connections. Armoured cabies are so frequently 
used in connection with A.C. power installations that 
this class of conductor necessarily receives the first 
consideration. In practice it is found objectionable tc 
introduce armoured cables into the bases of pillar type 
gears, owing to the large “bend” or "sweep" the 
cable requires. The hollow assembly frame again 
opens the way to a perfectly sound arrangement. 
Split connection boxes have been standardised on these 
A.C. pillars, fixed at the sides of the assembly frame 
at a convenient height to permit the cables to enter 
either from above or below. From these boxes rigid 
copper connections are run, inside the hollow frame, 
to the control switches, and then from the latter to 
à second connection box or second set of cable terminals 
for the motor leads. Although the connection boxes 
are designed primarily for armoured and lead-covered 
cables, they are suitable for the accommodation of 
any cable system which may be employed. 

Brookhirst Switchgear, Ltd., have a London office 
at Australia House, Strand, W.C.2, wkere, in a well- 
appointed showroom, the foregoing, as well as Brook- 
hirst D.C. starters, etc., may be inspected and tested. 

bun — M— —————— 

THE LINTON LOCK HYDRO-ELECTRIC 

STATION OF THE CITY OF YORK. 


There are several points of interest in the new 
hydro-electric power station of the York Corporation. 
There is a bend in the River Ouse at the Linton Lock, 
about 11% miles from York, which facilitates the 


arrangement of the weir and of the power-station build- 
ing. The difference in water levels varies from 
1 ft. 4 in. to 11 ft. 4 in., giving an average fall during 
the year of 8.83 feet. 

The Ouse, like most rivers without natural compensa- 
tion, has a very variable discharge, varying, roughly 
speaking, from 50,000 cubic feet per min. in the dry 
periods to 200,000 cubic feet per min. in the wet 
months. Taking 100,000 cubic feet per min. as an 
average with 8.83 feet head, 1,200 h.p. could be 
expected from the station. A close calculation showed 
that the available energy, in normal years, would exceed 
2,750,000 kw.-hours per annum. 

In order to concentrate supervision and responsibility 
and to make the co-ordination of work easier, the 
Corporation, in issuing their specifications, decided to 
include the civil works, the buildings, and the supply 
of plant in one comprehensive contract, which was 
eventually awarded to the English Electric Co., Ltd., 
who designed and erected the complete power station. 

Water is led to the forebay by means of a weir put 
across the river. It had been agreed with the riverside 
owners that the water level due to this weir was not 
to exceed 2 ft. 9 in. above the existing sill; on the 
other hand, the Corporation wanted to use as much as 
possible of the available waterfall. To satisfy these 
two requirements the contractors suggested, and it was 
agreed, that two automatic weir shutters should be 
supplied. As will be seen from Fig. 1, the automatic 
operation of this apparatus is brought about by the 
variable moment of a counterweight balancing the 
weight of the water acting on the shutter. Owing to 
the very small difference in levels which can occur 
during times of flood (1 ft. 4 in.), special arrangements 
had to be made in order to prevent the weir shutters 
rising under the heavier action of the counterweight 
when the shutter is immersed. This danger was 
removed by making the counterweight of pumice-stone 
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Fic. 1.—-ARRANGEMENT OF 
AUTOMATIC WEIR SHUTTER. 


Mitre 


L felume fart of Cement 
Z > - - ег Sends 
ca Puryce Stone 


508 ELECTRICITY. ^ SEPTEMBER 2I 1923 
кж_——Є—Є—Є—Є—Є—Є;——ү——Є—Є—ЄЄ—Є—Є—Є————Є——Є————_— = ————^———————————7———5= 


concrete of 1.5 specific gravity; thus in the case of 
high water levels in the tail race, its weight is con- 
siderably reduced and the shutter cannot rise inoppor- 
tunely. The automatic weir shutters were supplied by 
the Société des Barrages Automatiques, of "Zurich, 
Switzerland. 

On the left of the weir the water goes into the fore- 
bay, passes а strainer rack made of 3 in. by $ in. 
wrought-iron bars spaced 2 in. apart, flows under the 
sluice gates and enters the power station, which is 
built on very friable soil of a silty nature, some 70 feet 
deep. Special piling work was necessary in order to 
ensure safe foundations, and no fewer than 110 piles 
had to be driven. Precautions in the shape of retaining 
walls, stone paving, etc., had also to be taken to 
protect the river banks against floods. 

Architecturally the building is very simple, the primary 
feature of its design being suitability for its purpose. 
The lighting is from the roof, as the walls had to be 
watertight to a fair height owing to the high flood levels 
in the head race, and the crane runway prevents free 
windows higher up. © There are three turbines, two 
large ones of 430 h.p. each, running at 60 r.p.m. and 
driving a 540 kw. generator, and one small one, of 
330 h.p., running at 75 r.p.m., and driving a 210 kw. 
generator. 

The choice of the number and of the size of these 
turbines was the result of a thorough study of the con- 
ditions. The efficiency of water turbines under low 
heads drops rapidly when they are used below 50 per 
cent. of their rated output, so that in order to obtain 
the best efficiency it is necessary to run them, as far as 
possible, between half and full load. ^ Consequently, 
when only small quantities of water are available it is 
most economical to use turbines of correspondingly 
small full load output. On the other hand, the larger 
a turbine the better is its efficiency and, moreover, from 
the economical point of view, the larger the sets the 
cheaper is the power station layout. 

In the case of Linton Lock it was found that the 
most economical arrangement was to install the turbines 


described above. By using the three turbines in 
accordance with the following working table it is 
| | Per cent. of 
No. Plant running. Available output. |full load on 

turbines. 

I Small turbine o— 330H.P. 0—100 

2 One large turbine... 330— 430 Н.Р. 77—100 

3 Small and one large 

turbine ec 430— 760 H.P. 57—100 

4 Two large turbines 760— 860 H.P. 88—100 

5 Three turbines $60—1190 Н.Р. 72—100 


possible to have the running plant always loaded up to 
more than 72 per cent. of its rated full load, apart from 
the lower limit in No. 3 or during a few exceptionally 
dry periods. 

This means that the power station, on the average, 
works with an hydraulic efficiency of 75 per cent. to 
83 per cent. according to the available heads, and will 
generate in normal years 2,780,000 kw.-hours per 
annum. 

The turbines have been designed to work economic- 
ally, not only at full load, but also at partial loads. 
Their specific speeds have been so chosen as to give a 
high efficiency over a long range of varying loads and 


| heads. Under a normal head of 8.83 ft. the specific 


speed of the large turbine is 82 and of the small 
turbine 89.5. ; 

In order to improve the efficiency of the plant and at 
the same time to reduce the size of the building, the 
turbines are fed through concrete spirals. These lead 


| the water to the gate apparatus in a better way than 


ordinary pits, and by allowing a higher water velocity 
show a gain in space. Moreover, as the turbines are 
in closed chambers they could be designed with the 
whole of their governing gear out of the water and 


| easily accessible. 


This arrangement also allows the turbines to be 
situated higher, thus.securing a good exit for the 
draught tube without undue excavation, even in cases 
where the fall is small, as in this case. At the same 
time the floor level can be put at any convenient height ; 
in this case, with a view to reducing the necessary 
volume of concrete and the length of the turbine shafts, 
it has been chosen level with the average water level 
in the forebay, and will be below the forebay in time 
of floods. 

From the spiral chamber the water comes into the 
gate apparatus, which consists of twenty guide vanes 
43.3 in. high for the large turbines and 35.5 in. high 
for the small one. These guide vanes are of cast iron, 
and are pivoted in bronze bushes carried by the founda- 
tion rings; they are operated from above by a system 
of levers and linkwork. The massive foundation rings 
of cast iron are connected by steel pillars and built into 
the concrete, thus: forming a good and rigid assembly. 
This gear was built at the Willans Works (Rugby) of 
the English Electric Co. 

The runners were carefully designed in order to 
reduce the vertical axial thrust, and have balancing 
holes and extended cover. Owing to these balancing 
hofes, the space between the runner and the cover is 
under suction, and the extended cover balances the 
pressure which the water exerts at entrance on the 
vanes. The weight of the runners is considerable 
owing to their dimensions; for the large turbine, which 
has an exit diameter of ro feet, it amounts to over 
5} tons. à 

Owing to the low fall the turbines are of the vertical 
shaft type. From the vertical shafts the drive is 
transmitted to the generators by means of bevel gears, 
strongly supported by cast-iron beams, which also bear 
the step bearing of the turbine shafts. The bevel gears 
are of the machine-cut, double-helical type, manu- 
factured by the Citroen Gear Co., Ltd. It is obvious 
that for such outputs machine-cut gears are the only 
suitable ones; these gears, moreover, meshing in a 
gradual and smooth way run with very high efficiency 
and without any noise. From the gears the power 1s 
transmitted to the generators by means of flexible 
couplings, which in the case of the large turbines are so 
designed as to allow for easy connection and dis- 
connection. 

(To be continued.) 


HOW TO FIND IT. 


Tester: “I can't find this short circuit in this 
armature.” | 

Assistant : “* Then get Sylvester's * Armature Wind- 
ing.' It will tell you how to locate both open and 
short circuits.” 
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Current Topics. 


Congratulations to the respective Corporations of 
Leeds and Bradford upon the common decision to place 
important contracts for electrical 


The Broad plant with British firms, in the face 


View. of lower tenders from foreign com- 
petitors. I referred to this subject 
in my notes in the issue of ELECTRICITY dated 


September 7, and advanced cogent reasons why such 
contracts should invariably be placed in this country, 
even at the apparent loss of a few thousands on the 
deal, Every thousand pounds spent on finding employ- 
ment for British labour represents another nail in the 
coffin of the dole system which we all desire to see 
decently buried. It is a terribly demoralising influence 
on the industrial population of this country, and it is 
refreshing to note that municipal bodies with large 
orders to place are beginning to appreciate the fact and 
act accordingly. 


Another town council deserving. of commendation 
under the same head is that of Grimsby. The local 
Corporation Electricity Committee of the fish metro- 
polis, in considering tenders for new turbines, alterna- 
tors and condensing plant for works extension, have 
decided to reject offers from foreign firms. A British 
firm was also crossed out of the list of '' possibles "' 
on account of the absence of its name from the King's 
Roll in connection with the employment of ex-Service 
men. Here again we have an excellent precedent even 
in the final selection of British tenders. Among the 
vast army of unemployed there are still a large pro- 
portion of those gallant lads who faced all the dangers 
and discomforts of the trenches for at least part, if 
not the whole, of the prolonged struggle, and it should 
be our first duty to see that every deserving ex-Service 
man has first claim to a job when one is going. 
Memories are proverbially short, and although the 
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| majority 


of us want to forget the Great War and its 
we should not include the survivors in that 


horrors, 1 | 
but always bear in mind what they did for 


endeavour, 
the Empire. 


A project is afoot for construc ting an electric railway 
in the Lake district between W indermere and Keswick, 
starting about half a mile on the 


Lakeland Kendal side of Windermere village 
Electric The strong opposition w hich previous 
Railway. proposals РЭА this character have had 


to face seems now to be lessening on 
account of the increase in motor traffic and the danger 
to pede strians on the lakeland roads. As an old 
motorist, with experience of the beauties and attractions 
of the ake district, I heartily endorse the proposal 
to render this area more accessible to tourists by means 
of an electric railway system. Nature lovers without 
experience of the possibilities of electric traction will 
probably deplore the imagined vandalism which 
suggests the introduction of “such a practical scheme. 
To these critics I would commend a tour of the Manx 
Electric Railway system which extends between 
Douglas and Ramsey , and gives access to many of the 
Island's s beauty spots without in the least detracting 
from their natural charms. 
which is equipped on the over- 


On this railway, 
single-deck 


head trolley system, the cars resemble 
tramcars, the seats being arranged transversely and 
accommodating four adults without crowding. With 
normally open sides and cov ered tops, the entire 
countryside 1 Is Open to v iew, and the trains pass through 
some beautiful scenery, both along the coast line and 
inland. There are several stiff grades to be negotiated, 
similar to those likely to be met in саа and: should 
the weather prove inclement, revolving shutters can be 
drawn down on either side, according to the direction 
of the wind and weather, making all cosy within and 
giving the equivalent of a completely closed coach. The 
ticket system is in keeping with the routes, passengers 
being at liberty to break their journey at any point 
which appeals to them. The tickets are snipped at 
frequent stages, m: wking the completion of that stag 
I should imagine that a similar system would prove 
a complete success in Lakeland, and at the same time 
relieve the existing narrow thoroughfares of much ol 
the road congestion due to charabancs and larger hired 
cars, the only available means of touring the district 
at present. 


At a recent meeting of the Newcastle Chamber ol 
Commerce, Mr. Charles Turnbull, borough electrical 
engineer, Tynemouth, said that it was 


Dear British not generally realised how America 


Patents. was getting hold of our markets 
to-day. All kinds of goods had to 


America which could very well be 
such as electrical meat- 
of all sorts. 


be ordered from 
manufactured in this country, 
cutting machines and mechanical devices 
Briefly, t he reason was that the British Government did 
not encourage inventors, In America a patent could 
be taken out for seventeen years at a cost of only 
£7. In Great Britain no less a sum than £131 had 
to be paid for a lesser term of sixteen years. The result 
was that many Englishmen with good ideas were 
financially unable to carry them out. If the Govern- 
ment devoted the same attention to patents as they 
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had recently devoted to betting, for instance, the nation 
would derive considerable benefit, If they did not de 
so the States would continue to deprive us of a great 
deal more of our trade in patented articles. 


There is a good deal of truth in this indictment: 
many promising inventors are comparatively poor men, 
unable to find the money to exploit their ideas. The 
result is that many ingenious novelties are either 
allowed to languish for lack of funds, or find their 
way into the possession of powerful financial groups 
which all too often take an unfair advantage of the 
original inventor's poverty and ignorance, and reap the 
harvest of his brain without allowing him an adequate 
share in the proceeds. The inventor with a fertile 
hrain who has thus been once bitten becomes more 
than twice shy, and it is odds-on that having passed 
through such an experience in regard to the first 
creation of his genius he becomes discouraged, and 
no matter what his subsequent productions may be in 
the novelty line, arrives at the conclusion that the game 
is not worth while and resolves to take no further steps 
in the matter of placing them upon the market. The 
cheaper we can make protection for the genuine 
inventor, the better for our future 
supremacy. 


commercial 


The generation of electricity in Great Britain for the 
vear ending March 31i last is dealt with by the 
Electricity Commissioners in a recent 
A Healthy publication. Returns were received 
Sign. in respect of 532 power stations, and, 
as compared with the previous year, 
the total output showed an increase of 854,000,000 
units, or 17.5 per cent., whereas the total consumption 
of fuel showed an increase of 203,637 tons, or only 
3 per cent. The average consumption of fuel at steam 
stations was reduced from 3.11 16. to 2.78 16. per 
unit generated, a saving of 10.6 per cent., and at 
oil stations from 2.08 Ib. to r.72 Ib. per unit generated, 
or a saving of 17.3 per cent. The average fuel con- 
sumption at gas-producer stations, however, showed 
an increase from 2.64 Ib. to 2.70 lb. per unit generated. 
The general trend of the report is both towards 
increasing electrical development and increased 
economy of generation, facts which augur well for the 
future of the electrical industrv as a whole. 


ELEKTRON. 
эжеее кы 


WIRELESS BROADCASTING FOR AUSTRALIA. 


The wireless convention recently called to prepare 
regulations covering broadcasting in Australia has 
placed a recommendation before the P.M.G. of the 
Commonwealth of Australia for approval. We shall, 
therefore, hear shortly of the final regulations adopted, 
and a broadcasting service will no doubt follow at an 
early date. 

Vhe pessibilities of broadcasting in Australia are 
enormous, as a large proportion of the people live 
lar away from the centres of population and would, 
therefore, greatly welcome a service which would bring 
brightness and amusement to them. Still more 
important is the value of wireless to the farmers, and 
there is no doubt that a regular service of weather 
reports and other agricultural information would be 
of the greatest possible service. 

In order to demonstrate the possibilities of broad- 
casting some interesting experiments were carried out 
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on the occasion of the recent State Conference at 
Hawkesbury College, Sydney, N.S.W. At the invita- 
tion of Sir Joseph Carruthers, the president of the 
N.S.W. Chamber of Agriculture, the Amalgamated 
Wireless Australia, Ltd., transmitted a complete 
musical programme, the acting Premier of the States 
and other officials speaking a few words. The 
receiving end was organised by The British General 
Electric Co., Ltd., a ‘‘ Gecophone ”’ listening-in set 
being installed. Mr. Edward Hirst, managing director 
of The British G.E.C., Ltd., broadcast an inspiring 
message predicting a bright and prosperous future for 
broadcasting in Australia, and, in anticipation of a 
regular service, a ** Gecophone ” receiving set has been 
installed at the Hawkesbury College, where no doubt 
some tuition in wireless will form part of the 
curriculum. 


Answers to Correspondents. 


J. К. WoopHarcH.—From the nature of your 
question we gather that you have a three-wire supply, 
200 volts across outers and 100 volts between outers 
and neutral. In this case you cannct obtain 300 volts 
by connecting them together. We have placed your 
other questions for competitive replies in our Questions 
and Answers Competition. In this way you will have 
the benefit of the experience of our readers.—-Editor, 
ELECTRICITY. 


THE TIVOLI CINEMA. 


The new Tivoli Cinema in the Strand, opened on the 
6th inst., 1s certainly a handsome building, the exterior 
being treated in a dignified classic style and the interior 
richly decorated in Empire style. 

Turning now to the lighting scheme, this was 
designed by the Illuminating Engineering Department 
of the G.E.C. in conjunction with the architect, Mr. 
Bertie Crewe. The whole of the electrical installation 
work was entrusted to the Berkeley Electrical Engin- 
eering Co. 

The exterior of the building facing the Strand is 
flood-lighted by 24 G.E.C. flcodlights, 12 equipped 


FIG. 1. 


XGA D EE 


SEPTEMBER 2I, I923 


with soo-watt Osram gasfilled lamps, and 12 with 200- 
watt lamps. . These are mounted on ornamental bronze 
brackets and hidden by bronze screens, which form 
an attractive feature of the frontage. The photograph 
reproduced in Fig. r is a nieht view taken solely by 
the light of the floodlighting installation, and shows 
the brilliant effect produced. 

Inside the building, interest naturally centres round 
the auditorium lighting. The novelty of the installa- 
ton lies in the fact that practically the whole of the 
lamps are concealed. 


Fic. 3. 


As far as the auditorium 1s concerned, there is a 
total absence of fittings projecting from ceiling or 
walls, even the police lighting, except the exit signs, 
bcing included in the indirect lighting scheme. 

The main illumination is derived from the domed 
ceiling. As will be seen from the ceiling plan and 
sectional view reproduced in Figs. 2 and 3, the ceiling 
consists of one large shallow dome 54 ft. in diameter 
and six subsidiary domes 1:6 ft..in diameter. Hidden 
within a moulded cornice around the circumference 
of each dome is a row of Osram lamps in specially 
designed reflectors. these are arranged in three 
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circuits and are coloured amber, blue and rose respei 
tively. Each circuit is controlled by a dimmer, and 
the switching is so arranged that the colours may b 
used independently or may be blended 


A photograph of the ceiling is 


together tí 
obtain colour effects. 
reproduced in Fig. 4. 

Under the gallery and balcony the lighting is sup- 
plemented by a number of ceiling panels, arranged t 
reproduce the same colour effects as the main ceiling 
lights. 


ОЛС 


Additional illumination is obtained in various parts 
af the house by amber-coloured panels let into the 
walls. A number of G.E.C. projectors with colour- 
sprayed Osram gasfilled iamps are also sunk flush 
in the front cf the gallery to illuminate the presc-nium 
arch. 


THE. SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


(Continued from page 490.) 
Main Hatt. 

Stand No. 5 (Row [).—Ransomes, Sims and 
Jefferies, Ltd. (Orwell Works, Ipswich). A 
model of the patent electric runabout crane (previously 
fully described in these pages) is ameng the exhibits 
made by this well-known firm. The battery о! 
accumulators carried on the truck enable it to ‘turn, 
hoist and derrick, as well as turn about its own centre 
like a turntable, under its own power. It can be used 
on moderately uneven ground, and can negotiate and 
operate on a gradient of 1 in то. Cf the two models 
af “ Orwell" electric industrial trucks shown, one 
has an elevating platorm and the other has four-wheel 
steering, a feature rendering it most useful where 
narrow passages and sharp corners have to be 
negotiated. 

Stand No. ro (Row F).—Boultcn and Paul, Ltd. 
(Riverside Works, Norwich). There are two specially 
interesting exhibits to be seen on this stand. One ts 
the ‘‘ Electolite'" semi-automatic, 
lighting plant, of 1.5 
roo volts. The engine 


15-cwl. 


self-contained 
kw. capacity, at 32, 50 o1 
has a patented vaporiser, 


NEA. ene 
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which changes over from petrol for starting to paraffin 
automatically. The switchboard, of the drum-con- 
troller type, is constructed entirely of metal and mica. 
Automatic lubrication is provided, and by means of a 
patented device the engine is automatically shut down 
should the oil supply give out. The other appliance 
referred to is the Boulton water elevator. In this, 
water is efficiently raised by means of a multi-cellular 
endless band from depths of 306 ft., while 
quantities up to 20,000 gallons per hour can be dealt 
with. An elevater is in operation in a 4o ft, tower in 
the exhibition. 

Stand No. 17 (Rew F).—The Radic Communication 
Co, Ltd. (34/5, Norfolk Street, Strand, W.C.2); 
besides various wireless sets for use on different 
categories of ships and boats, and direction-finding 
apparatus, show their approved ** Polar В "' radiophone 
cabinet set, and a selection of high-class brcadcasting 
accessories. 

Stand No. 18 (Row F).—The British Arc Welding 
Co., Ltd. (Gengall Road, Millwall, E.14). -In addition 
to photographs of welding repairs, this firm demon- 
strate the strength of various welded joints, and show 
an experimental tank with welded and riveted seams 
made to instructions from Lloyd's Register of Shipping. 

Stand No. 22 (Row F).—The Reliance Telephone 
Co., Ltd, (12/13, Henrietta Street, W.C.2), display 
various telephone, signalling and alarm systems for 
industrial and commercial use, also a small W.E. 
automatic exchange. 

Stand Ne. 3 (Row G).—The Electrical Apparatus 
Co., Ltd. (Vauxhall Works, South Lambeth Road, 
S.W.8), make a representative display of their many 
designs ef motor control gear, house service meters, 
voltmeters and ammeters. The house service meters 
shown include the new type E, in which replacement 
or renewal of any part is a simple operation, the design 
being such as to ensure accuracy and facilitate adjust- 
ment, also repair when necessary. 

Stand No. 7 (Row G).—The Quasi-Are Co., Ltd. 
(15, Grosvenor Gardens, S.W.1), show various test- 
pieces and samples of Quasi-Arc welded work. The 
Quasi-Arc process of electric welding for iron and 
steel is used in the Royal dockyards, in a large number 
of industrial establishments, and for welding (instead 
of riveting) ships. Gasholders up to three million 
cubic feet capacity have been welded by the process, 
a feature cf which is the blue asbestos coated electrodes 
used. The process is fully described in the Practical 
Electrician’s Pocket Book for 1923. The firm’s 60/30 
voit complete welding set is also to be seen on the 
stand. 

Stand No. 8 (Row G).—Ediscn Accumulators, Ltd. 
(Associated with Nobel Industries, Ltd.), of 15, Upper 
George Street, Edgware Road, W.r, are showing their 
“© all-stee] " accumulators, which are available for all 
purposes where a secondary battery is required. j 

Stand No. r4 (Row G).—British Electric Vehicles, 
Ltd. (Churchtown Werks, Southport), as examples of 
their products, here show a 5,000 lb. capacity electric 
truck for docks or works transport, and а 22-ton 
battery type loco. for use in docks, mines, etc., or by 
contractors. 


Stand No. 13 (Row G).—The Electro-Mechanical 


Brake Co., Ltd. (Eagle Works, West Bromwich). 
E.M.B. unbreakable, jointless and rustless grid 


resistances, as used throughout the world, are dis- 
played on this stand, where are also to be seen various 


EM, В. steel case controllers for steel works, shipyards, 
and collieries, for cranes and haulages, etc. Also for 
trolley buses, battery vehicles, ship winches, etc. The 
various working parts of these controllers are readily 
accessible, while the current-carrying parts are amply 
proportioned to allow cf large overload capacity, and 
the mechanical design is thoroughly robust. 

Stand No. 6 (Row H).—Harfield and Co., Ltd. 
(Blaydon-on-Tyne). This firm, in conjunction with the 
Metropolitan Vickers Electrical Co., Ltd., have 
developed a range of electrical cargo winches in various 
sizes. They are showing the standard 3-ton spur- 
geared winch (duty 3 tons at go ft. per min.), and 
the standard three-ton worm-geared winch (duty 
3 tons at 120 ft. per min.) As many features ol 
the steam winch as possible have been retained. The 
electrical equipment, which is all mounted on the base- 
plate, comprises a  water-tight motor with roller 
bearings, totally enclosed watertight centrifugal and 
magnetic brake fitted to the commutator end bracket, 
as well as a watertight drum controller for the spur- 
geared winch. For the wcrm-geared winch the con- 
troller is of the contactor type. An automatic cut-off, 
actuated by the foot-brake lever, is also provided in 
this case. 

Stand No. 14 (Row H).—Michell Bearings, Ltd. 
(3, Central Buildings, Westminster, S.W.1). An inter- 
esting feature here is a journal-bearing bush for a 
large generator as supplied to the English Electric 
Co., Ltd., for the Midi clectrification plant. The load 
is 35 tons at боо ‘ta goo r.p.m. The company’s special 
circulated oil lubrication is an essential factor in this 
and other bearings exhibited. 

Stand No. t (Row J).—Joseph Booth and Sons 
(Rodley, Leeds) show various '' Union " industrial 
electric trucks and tractors, of which they are the manu- 
facturers, Included are 2-ton trucks, with and without 
elevating platform, also ro-ton loco. or tractor for 
running on rails of 18.in. gauge or wider. It has 
three-speeds forward or backward. The standard 
battery supplied is the “f Ironclad-Exide,"" опе of the 
products of the Chloride Electrica] Storage Co., Ltd. 

Stand No. ro (Row J).—Newton Bros, (Derby), Ltd. 
(St. James Street, Derby). An example of the 
'" Newton Derby Patent Reversing Gear" for planing 
machines is shown as well as various А.С. motors of 
substantial construction. By means of a range of 
simple interchangeable fittings these motors can be con- 
verted from one type to another: protected, enclosed 
ventilated, pipe ventilated, or totally enclosed. There 
are also examples of lightweight generating and con- 
verting machines for wireless transmission, some being 
duplicates of sets used on historic trans-oceanic and 
Continental flights. 

Stand No. 14 (Row J).—Sprecher and Schuh Co. 
(Aarau, Switzerland, and 212a, Shaftesbury Avenue, 
W.C.2). A prominent feature of this stand is the 
mast transformer cabin, completely equipped and 
mounted on two transmission line poles, the line being 
stretched right across the stand to terminate at the 
other end in a line sectioning switch also mounted on 
the top of a pole. The transformer cabin is of sheet 
iron and the transformer, which need not necessarily 
be of the outdoor type, protruded through the base of 
the cabin so that the terminals are protected against 
atmospheric influences. The H.T. line terminates on 
the top of the cabin in suitable H.'T. bushings consist- 
ing of a porcelain insulator through which the connect- 
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ing bolt leads the current to the interior of the cabin. 
The primary side of the transformer is protected by 
three H.T. expulsion type fuses. The secondary side 
of the transformer as well as the distribution lines are 
equipped with porcelain handle type fuses, and the L.T. 
leads are taken out of the cabin through suitable 
porcelain pipes. Doors are provided at either side of 
the cabin to give access to the interior, and a folding 
platform with safety rail enables the operator to attend 
to his duties without danger. Above the cabin 
lightning arresters are fitted. These consist of horn 
type spark-gaps in combination with earthing resist- 
ances. The latter are preferably made of carborundum 
rods contained in an earthenware protecting tube so as 
to be ready for operation in all possible climatic condi- 
tions. The line sectioning switch is of the horn type, 
designed for a permanent carrying capacity of 200 
amps. and 12,000 volts, and it is capable of breaking 
this current at full voltage. The framework consists 
of tubes which are built together by mechanical clamps. 
The operating lever is contained in a cast-iron case 
fixed at such distance as to be within easy reach of the 
operator. The cover of this case is arranged to be 
locked by means of a padlock so as to avoid the possi- 
bility of operation of the switch by unauthorised 
persons. The connection between operating lever and 
the switch is established by an iron tube, the whole 
therefore being of such design as to exclude wilful 
damage. It should also be mentioned that the 
operating handle is locked by a hinged cover in its two 
extreme positions ‘‘ on " and ‘ off," which means that 
the switching operation must be fully completed before 
the operating machanism can be closed. The switch 
cannot, therefore, be left in an intermediate position, 
and it is evident that this arrangement is of greatest 
importance considering that these switches may fre- 
quently be operated at night. The current-carrying 
parts of the switch are of brass and copper, and, with 
the exception of the horns, nickel plated so as to resist 
the corrosive effects of the weather. The exhibit con- 
tains, further, some oil switches of modern design for 
large breaking capacities. One of these switch groups 
is fitted with direct H.T. overload release. The other 
two groups are fitted with electrical remote control. The 
oil tanks are made with curved sides so as to give the 
necessary resistive strength against internal pressures. 
The contacts are designed to guard against jolting 
when closing the switch, and porcelain is avoided in the 
interior of the switch, whereby the risk of brcakage is 
reduced. The stand contains, further, a H.T. feeder 
panel and a collection of Н.Т. apparatus such as horn 
type lightning arresters, choke coils, isolating switches, 
line supports, fuses and also some L.T. switches and 
switch fuses. 


Stand No. 15 (Row ]J)— Marconi International 
Marine Communication Co., Ltd. (Marconi House, 
Strand), are showing here the latest developments of 
the Marconi Marine Service :—-(1) The Marconi marine 
direction finder (normal range 100 miles) in conjunction 
with an aerial consisting of two loops at right aneles 
enables bearings to be taken of any coast station or 
other ship using its transmitter, with an accuracy 
within one or two degrees. (2) Receiver for a rotating 
wireless beam. This apparatus, which is usually called 
the ** Beam Receiver," has only just been developed. 
The transmitter with which it is associated is installed 
on land, and projects a wireless signal up to a distance 
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of about 1o miles in a narrow beam, the arc covered 
being about 20 degrees at full strength, with a то ерге 
fringe of about half-strength each side of it. Ihe 
whole projector is rotated slowly and signals a pre- 


arranged morse letter at every two points of the 
compass. The extremely short wavelength of six 


metres is used for this purpose, and signals transmitted 
in this way are entirely free from all kinds of inter- 
ference. For such short waves, a special receiver is 
necessary, which is entirely independent of the ship’s 
ordinary wireless installation and does not require 
operation by a skilled telegraphist. The instrument 
must be permanently tuned, and all that is required to 
bring it into operation is to switch on its receiving 
valves. If the receiver is switched on when the ship 
is anywhere near the revolving beam transmitter, two 
of the letters transmitted by the beam will be heard, 
and the bearing of the transmitter will obviously lie 
between the two points represented by the letters. 
These single letters are sent out at a speed equivalent 
to 12 words per minute, and at this speed they are very 
easily distinguished atter a little training. In order to 
make it possible to determine the bearings with a 
greater degree of accuracy, the space between the 
“ long” letters referred to above is divided up by 
“ short ’’ letters such as I or T, which are signalled at 
each half point. Experience shows that the beam 
transmitted by a projector of this nature 1s not liable 
to distortion, and the method of signalling the bearing 
is independent of the rate of rotation of the projector. 
There is one completed projector operating on the 
Island of Inchkeith in the Firth of Forth, and a second 
is being constructed close to the South Foreland Light- 
house. (3) Installation for ships’ lifeboats. Arranged 
for the 26-ft. class A open lifeboat, the whole apparatus 
can be placed complete between the two after thwarts 
of this boat. In the 28-ft. lifeboat it can be similarly 


arranged beween the upper and above the lower 
thwarts. The compartment contains a т kw. trans- 
mitter with a small petrol engine and alternator. The 


aerial is a single rather stout wire supported by light 
spars which can be shipped in sockets attached to the 
stem and to the stern post of the boat. The whole 
arrangement is so light that these spars will stand with- 
out rigging and can easily be erected when the boat 
is in the water. The range of communication which 
can be established with an ordinary ship working on a 
wavelength of 600 metres is not less than 50 miles. 
The receiver is of a special type embodying the principle 
of a direction finder. (4) The Duplex telephone set, 
as now under trial in co-operation with the G.P.O. at 
Southampton. Its purpose is to put ships within short 
distance of land in telephonic touch with offices. The 
sea distance which can be covered by this installation 
is about 50 miles. 
(To be concluded.) 


—— M MÀ 


Radio Research Board Report.—Special Report No. r, entitled 


* A Discussion of the Practical Systems of Direction-finding bv 
Reception,” BYER E. Smith-Rose, Ph.D., M.Sc., and R. H 
Barfield, M.Sc., Royal 8vo, paper wrapper, pp. iv. 
то text figs. and one plate, has just been issued by the Radi 
Research Board, and may be obteined from H.M. Stationery 
Office or from ELECTRICITY Office, price rod. post fre Tt 
describes investigations which have been carried out on behalf 
chiefly at 
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the Board's station at the Arlmiralty Compass 
Ditton Park, and should interest many wireless readers 
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QUESTIONS : We invite our readers to send us questions, preferably on technical |: Note: All prices are net, postage extra. 
proslems that have arisen in actual practice. Questions which we consider of suffi- FIFTA EDITION. In Large 8vo. C loth. With 19: Plates and 380 
cient interest to our readers will either be replied to under `` Answers to Corre- Illustrations. Рр. i-xvi-- 309. 
spondents " or replies will be invited from our readers, One shilling will be paid LAND AND MARINE DIESEL ENGINES. 
for the question wich we select for competitive replies in this column. By Pror. ING. G. SUPINO, or MILAN 

ANSWERS : А fee of 10s. will be paid for the answer which we consider shows Translated by Lr.-COMDR. A. G. BREMNER, RN, and 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, JAMES RIC HARDSON, B.Sc., AE M.Inst.C 


importance will be attached to clearness and conciseness, as well as accuracy. The “А 
Editor reserves the right to make no award, or to accept only one reply, if, in his 5 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 


standard work... clearly written in the first instance, 
and extremely fortunate in the translators.” —Engineering. 


SECOND Eprrion. In Pocket Size. Strongly Bound. Pp.i- RE 
With Frontispiece, Plates, and 106 Illustrations. 8s. 


Write on one side of the puper only, and if diagrams are sent, draw them on a л 
separate sheet of paper attached to the manuscript. Competitors may adopt а ** nom THE RUNNING AND MAINTENANCE OF THE 
de plume," but, both in the case of questions and answers, the competitor's real name MARINE DIESEL ENGINE. 
and address must be sent with the manuscript as a guarantee of good faith. No |i By JOHN LAMB, M.Inst.Mar.Engrs. 
correspondence will be entered into with regard to successful replies. The Editor's. |, * Quite the best guide for the engineer at ВЕ on а motor ship 
decision is final. that we have seen,” — Shipbuilding and Shipping Record. 
Commencing with Question No. 101, « Diploma of Merit will be awarded to the ———— —————— 
six competitors who win the first or second prize the most times during the next twelve In Pocket Size. With over 200 Са то 
months. X i QUESTIONS AND ANSWER 
E уыш Foral deb P. D rid оше ТШШ, ' DIESEL, SEMI-DIESEL, & OTHER INTERNAL 
COMBUSTION ENGINES, AIR COMPRESSORS, &c. 
Ron | By JOHN LAMB, M.Inst.Mar.Engrs. | 
In Crown 8vo. Cloth. Рр. i-xi--328. With 400 Illustrations. 9:. | 
OUESTION No. 167. MODERN ENGINEERING WORKSHOP 
d PRACTICE : 
1 have a large bell in my works used to signal the | A text-book jor the use kl ata A ec uum and | 
5 e s { ngineer а i : 4 
commence work " and cease work’ to my | 4 By H. THOMPSON, A.M.I.MECH. E., 
employees. At present it is operated by hand. Can p e Mr. oce ге ан 
| electr ify this so that it will work if I press a button? disappointed.” — Practical Engineer. 
If so, I would appreciate the details.—‘‘ CASHIER.” ||  gpevgwrR Брилом, Revised. In Cloth. Pp. i-xxibr254, With 
| 288 Illustrations. 7s. 6d. 
Ounsii0n Мо ыа | A PRACTICAL MANUAL OF AUTOGENOUS 
m = ES y | WELDING (OXY-ACETYLENE). 
I wish to convert a 220 volt D.C. motor to one of Маа vag tar on the Rene ot Metals Балела 
“р . . Ц x » 
100 volts. The machine is 4-pole, wave wound, Translated by D. RICHARDSON, WH. EX., A.M.LM.E. 
10 b.h.p., 750 r.p.m. Can you give me the full details 2 Wee, звене recomend ie book . . . it is really 
to enable me to carry this conversion out?— helpful."—Work. Ex 


D 'The above, and other standard works, may y be seen and obtained 


c 5 - 3 at Stall 4, Row A, at the International ‘Shipping, Engineering and 
(Replies to Questions Nos. 167 and 168 must be |; Machinery Exhibition, Olympia. 


vecetouvd not later than September 29, 1923.) | London: Charles Griffin & Co., Ltd., Exeter St., Strand, W.C.2 


** WINDER. 


Various Items. | ENGINEERING * WORKSHOP PRACTICE" 
| Ву W. Glennie (Asst. Gen. Sec. A.E.U.) 


Personal—Sir Charles Bright, F.R.S.E., wishes it to be | * A Work of Practical Value." 
understood that he has withdrawn from the Board of Sir In one volume divided into 3 sections 
С harles Bright and Partners, Ltd The company is at present | (327 drawings illustrating tools, etc.) 
dies id mene да E title, m Sir z harles himself is no Notes on Turning, Composition of Metals, Fitting, Tool-making etc. 
onger associated with its activities, and temporarily his only [| Drawing office practice, theoretical and practical. “ Мапу useful "hints 
business address is 25, Victoria Street. Westminster.  Tele- in the ascertainment of the rightful and economic use of tools and 
phone No, Victoria 650 | machinery." 2 E $ 1 2 ~ Price э/-. 
Plant Wanted.—The Copenh agen Municipality invite tenders | May be purchased at Stand 4, Row A, August 31st to September 22nd, 
i cv issus KOH Ur unloading coal from ships at the |: 1923, during the present INTERNATIONAI. SHIPPING, ENGINEER- 
quay side. The State Electric Light Works at Montevideo ING AND MACHINERY EXHIBITION, Olympia, London, W., or by 
want 24,750 fuse fittings, amongst which are included 3,000 || post dd. Exita TOn the Aut 


distributing fuses with bipolar or tripolar fuses for normal" i W. GLENNIE 
62, Lancaster Road, West Norwood, London, S.E.27. 


Edison screw plugs. Specification, elc., at the D.O.T. 
(Room 52), 35, Old Queen Street, London, S.W.r. 

Forthcoming Books.—Two important books on the eve: "popular 
subject of wireless are announced for publication this month 
by Messrs. Ernest Benn. The first is a treatise on abe Poulsen 
Arc Generator,” by that eminent authority, Mr. C. F. Elwell, to 
whom chiefly is the credit due for its practical NEA HM 
The second is on “The Principles and Practice of Wireless 
Transmission," by Mr, Parr, and is, like Mr. Elwell's book, 
the first to be devoted exclusively to its subject. 


The Argentine.—The tenth annual report (1922-3) of the 
British Chamber of Commerce in Argentine Republic (Inc.) 1s 
now available, and in it the conditions prevailing are naturally 
carefully dealt with and are summed up in the statement that 
although the conditions of depression still exist, they have been, 
on the whole, less acute in the past year than during the period 
1921-2. Competition is very keen in the Buenos Ayres market, 
and, Ieaving aside the low purchasing power of the Argentine 
collar at the present time, crders are lost to British traders on 
account of high manufacturers” i coupled with high 
freights. “Price and price only is the dominating factor in the 
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Argentine market; and until the importance of thi Booed ‘OV 
ar t porta this fact is 
fully realised any material increase im fhe MEAT ru a: ARDWICK, MANCHESTER. RUBBER GLOVES 
tory volume of trade between the U.K. and ^rgentine cannot | | | | 
be hoped for." | | i 
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IMPORTANCE OF USING LAMPS AT RATED 
VOLTAGE. 


By W. Мптхек, B.Sc., A.M.I.E.E. 
(Lighting Service Department, B.T.-H. Co., Ltd.). 
The total cost of light produced by a lighting: 

installation is made up of three factors—the cost of 
energy consumed, the cost of renewal of lamps, and 
interest on capital invested in the installation. The 
latter charge is so small in comparison with the other 
iwo that it can be neglected without appreciably affect- 
ing the results. 

Since the introduction of incandescent electric lamps 
efficiencies have been enormously improved, the 
modern gasfilled lamp giving about seven times the 
amount of light for the same consumption of energy, 
as compared with the lamps cf 1880. This gain in 
efficiency has had more effect on reduction of the cost 
of light than all other causes together. 

The efficiency of a lamp is governed by the tempera- 
ture at which the filament is operated, and a very small 
change in filament temperature has a very great effect 
on the output of light from the lamp. A reduction of 
I per cent. in the temperature of the filament causes 
the light output to be reduced by 11 per cent. 

The life of a lamp, or the number of hours burning 
before failure (not counting mechanical breakages), 
depends entirely upon the efficiency at which the lamp 
is operated. It has been estimated that, if one of the 
present roo-watt gasfilled lamps were operated at the 
efficiency of the lamps of the 'eighties, it would have, 
if not broken, a life of 47,000 years. During this 
period the excess of coal consumed in comparison with 
a present 20-watt lamp, which would have the same 
light output, would be enough to coal a large battle- 
ship for seven trips round the world. 

The physicists, to whom this advance is due, have 
thus played no small part in the conservation of our 
coal resources. 

A large number of people attempt to reduce their 
lightirg bills by installing lamps of a higher rated 
voltage than the voltage of the circuit to which they 
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are connected. In this way the renewal charge is 
reduced, but the loss in efficiency 1s out of all propor- 
tion to the saving effected, with the result that the 
actual cost of the light produced, which is the com- 
modity being paid for, is increased. 

The rated average life of present lamps is 1,000 
hours, and any attempt to prolong this by running the 
lamps at a lower efficiency is uneconomical in all cases 
except where the charge for energy is negligible. This 
is a happy state which is practically non-existent. 

If the change in light output was proportional to the 
change in voltage, some excuse might be offered for 
this practice, but a study of the curve in Fig. 1 will 
show that a 10 per cent. reduction in applied voltage 
reduces the light output by 32 per cent. 

Again, owing to the temperature co-efficient of 
tungsten, the reduction of current through the lamps 
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is not proportional to the reduction in voltage. This 
is advantageous in that it makes the lamp, to some 
extent, self-regulating on fluctuating voltage. The 
effect of voltage variation in current passing through 
the filament, and the total energy consumed, is shown 
in Figs. 2 and 3. 

Take a concrete case of a 100-watt 100-volt gas- 
filled lamp; we find from the makers’ lists that the 
light output is 1,300 lumens, and the list’s price is 55. 
For 1,000 hours normal life the energy consumed by 
the lamp at 6d. per unit is sos. The total cost of 
supplying 1,300 lumens for 1,000 hours is 50s. plus ss., 
Or 555. 
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If the same lamps be operated at то per cent. below 
the rated voltage, we find from the curve, Fig. 1, that 
the light output is reduced to 68 per cent. of the 
normal, or, instead of obtaining 1,300 lumens from the 
lamp, we now obtain only 885 lumens. 

Reference to the curve showing the relation between 
wattage and voltage, shows that the reduction of 10 
per cent. in voltage causés the lamp to consume only 
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841 per cent. of its normal consumption; in other 
words, the nominal 1co-watt lamp at то per cent. 
reduced voltage consumes 844 watts. Therefore, the 
energy cost of supplying 885 lumens for 1,000 hours is 
42s. 3d., and if we assume that by reducing the voltage 
we have: deubled the life of the lamp, which is a 


generous assumption, as mechanical breakage will 


probably prevent this figure being reached, the cost 
for renewal per 1,000 hours is 2s. 6d. Therefore, the 
total cost of 885 lumens for 1,000 hours is 42s. 3d. 
plus 2s. 6d., which equals 44s. od. At this rate, the 
cost of 1,300 lumens for 1,000 hours would be 65s. 6d. 
Thus we see that, instead of saving money by install- 
ing lamps of higher rated voltage than the circuit, it 
actually costs тоз. 6d. more to obtain 1,300 lumens 
for r,ooo hours. This can, perhaps, be more clearly 
emphasised by tabulating the items :— 

At Rated Volts. 


1,300 lumens 
TOO watts 


Output oflamp .... EQ. ae Js 
Consumption of energy: .. 


Cost of energy per 1,000 hours 50/- 
Cost of renewals per 1,000 hours 4 5/- 
Total cost of 1,300 lumens per 1,090 hours 55/- 


; P At то per cent. below vated Volts. 
Output of lamp - E T .. 885 lumens 
Consumption of energy .. 84.5 watts 


Cost of energy per 1,000 hours 42/3 
Cost of renewals per 1,000 hours su 26 
Total cost of 885 lumens per 1,009 hours.. 44/9 
Cost of 1,300 lumens per 1,000 houts 65/6 


Extra cost incurred per 1,300 lumens per 1,000 hours 
by burning lamp at 10 per cent. below rated volts, 
equals ros. 6d. 

This figure is the loss for a single lamp. It does 
not require much imagination to realise that а very 
considerable sum is involved when a large installation 
with several hundred points is under consideration, 

The economy of a lamp cannot be judged by the 
number of hours which it will burn, for the above 
example clearly shows that the cfliciency is by far the 
most important factor affecting the total cost of the 
light produced. The life of a lamp depends vpon the 
efficiency at which it is operated, and it is impossible 
to alter one without affecting the other, and the length 
of life which gives the most economical result in ser- 
vice depends on the cost of current and the price of 
lamps. 

In general, the high cost of energy justifies lamp 
lives being made shorter, with a consequent gain in 
efficiency, and any reduction in the price of lamps 
also calls for higher efficiencies to give the most 
economical service. 

When consumers realise that the commodity for 
which they are paying is light, and not current or 
lamps, they will realise that it is not cconomical te 
attempt to increase the useful life of a lamp by such 
means as running it on a circuit voltage lower than the 
rated voltage of the lamp. 

Minute care is taken to ensure that the efficiency 
transformation of energy in the power hcuse is at the 
very highest possible efficiency, and it is surcly uscless 
to take this care if ‘the final transformation of electrical 
energy into the form in which it is required, that is, 
light, is only carried out at a small percentage of the 
possible efficiency which can he obtained. 


The  Lanston Monotype Corporation, Ltd. (“S° Dept., 
43-4, Fetter Lane, E.C.4), advise us that they would be pleased 
to send particulars of their “‘Radbore’’ Head Square Hole 
drilling attachment to those applying. 


SEPTEMBER 28, 1923 


ELECTRICITY. 


519 


STOPPING THE DUST. 

Winder: ' I can't make out how. the carbon dust 
gets at the back of this winding.” 

Tester; ** Well, that is why your work is always 
bad.” 

Winder: < What am I to do?” 

Tester: ‘Get ‘Armature Winding,’ 
Не can put you up to a wrinkle or two. 
through the mill, and knows.” 


by Sylvester. 
He has been 


NEW ELECTRIC FIRES AND COOKERS. 


A STRONG ELEMENT. 


Great activity has been shown of late years by 
designers of electric fires and cooking appliances, not 
only on account of old-established manufacturers, but 
of new aspirants for a share of the profitable business 
available now that the public has been awakened to 
the real advantages of the electric way of achieving 
comfort. One of the recent recruits bidding success- 
fully for support is the old firm of Moorwoods, Ltd. 
(Harleston Iron Works, Sheffield, and Chicheley Street, 
Belvedere Road, S.E.1), which has added to its coal 
and oil a range of electric appliances in which a 


patented element (Fig. т) is used. This is built of extra 


heavy strip formed into a continuous length of 
corrugations, whereby a maximum heat radiating 


surface is obtained. It is securely anchored at intervals 
to the refractory base. Tests on these elements show 
grcat strength, danger of burning out (even under 
rough treatment) practically nil, quick heating up and 
cheerful appearance. They are made up in a variety 
of frames, and the whole fire is mechanically and 


electrically sound, as well that 


1 as being built up so 
it can readily be taken to pieces if and when necessary. 
This clement lends itself to use in boiling plates, as 
the source of the heat can be brought quite close to 


the top plate on which the utensil is placed. The ccm- 
pleted appliance is shown in Fig. 2. It is so designed 
that the danger of trouble due to liquid boiling over 
is vertainly reduced to a minimum. The firm have 
just recently, too, turned thi ir attention to the produc- 
tien of a domestic cooker (Fig. 3), and. with their 
accumulated experience of years have turned out what 


Digitized by 
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' appears to be a thoroughly efficient and serviceable 
article. An examination shows that little or no fault 
can be found with the arrangement of the elements as 
regards control, protection, and 
cleaning or repair. 


accessibility for 


777 7 ‚ 


Fic. 3. 


The foregoing and other cooking and 
appliances were shown at the Shipping 
«Лутра. 


water-heating 
Exhibition at 


OXTED ROTARIANS DISCUSS ELECTRO- 
FARMING. 


—À 


In accord with one of the main principles of Rotary 
Clubs, viz. : ‘‘ The quickening of individual interest in 
everything affecting the public welfare,” the Rotary 
Club of Oxted and Limpsfield last week considered the 
applications of electricity to farming. The discussion 
was opened by an address from R. Borlase Matthews, 
M.L,E.E., who reviewed the present practical possibili- 


ties, and incidentally mentioned that whereas a year 
ago only about 200 British farmers were using elec- 
tricity, to-day there were well over доо farms With 


| electric installations in this country. He referred to 
the rapid development that was taking place here in 
“ making hay without sunshine," and curing corn 
along the lines with which he had been associated. 
There are now over 165 different uses of electricity on 
farms, hence the varied work of the farm can be 
materially assisted im many ways. Reference was made 
to the fact that on the speaker's own 600-acre farm at 
East Grinstead the cost of lighting the cowhouse was 
more than recouped by the milk that was saved from 
spilling. Again, bv electrically restoring the longer 
hours of light per day to which the sub-tropical fore- 
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runners of poultry were accustomed, 20 per cent. more 
eggs were obtained in the winter season—at the cost 
for. electricity of the value of one egg per bird. Truly, 
it pays to he kind to live-stock. 

This address aroused a keen and interested discus- 
sion, especially on the part of the farmers who were 
present. The comments indicated—as is the case in 
most parts of the country—that many thought that the 
applications of electricity were still a mystery. The 
question even had to be asked, as to whether an electric 
motor was as simple as an cil engine. It was news to 
many to hear that the modern squirrel cage alternating 
current electric motor had only one revolving part (and 
no! rubbing contacts) running in a simple pair of bear- 
ings. A '' twitch of the switch " is, of course, all that 
is needed to start up an electric motor, there is none 
of that hard coaxing which has to be expended upon an 
oil engine to get it to start up on a cold morning. 

Another query was as to the cost of electricity, and 
whether, if the farmer could not obtain a public supply, 
it was worth his while to generate his own current- 
'The reply was that since most farmers considered they 
were obtaining power very cheaply, if they could get it 
down to two shillings for the equivalent of one electrical 
unit, by the means of the ordinary methods of horse, 
man, etc., there was no question but that the electricai 
methods were cheaper, since 4d. per electrical unit was 
an ordinary charge for power. Continental farmers 
cheerfully pay higher rates—because it pays them to do 
so. That is, of. course, the crux of the situation, no 
farmer would use electricity because it is such, but 
rather he must use it because it pays him to do so. 
The only difficulty in the way at all is that he does not 
fully understand . the possibilities of the applica- 
tions of electricity; and, on the other hand, the elec- 
trical engineer did not appreciate the problems of the 
farmer. However, the portending signs are that both 
callings are beginning to get in touch with each other. 


SHOP WINDOW ILLUMINATION. 


No branch of illuminating engineering has made 
greater strides during the past few years than that of 
shop window illumination, both as regards the planning 
of the installations and the design of suitable fittings. 


Modern practice is generally to install a row of 
lighting units on the ceiling, close to the glass, the 
lamps being equipped with suitable reflectors and the 
whole concealed by a valence or pelmet. 

Of the various types of reflector produced for this 
purpose the most popular are the units arranged to 
accommodate one lamp. The ‘‘ Gecoray " reflectors, 
recently introduced by the General Electric Co., Ltd., 
come under this category. The reflectors are of crystal 
glass with scientifically designed contours to give a 
correct distribution of the light, and they are fluted 
to aid diffusion. The reflecting surface is double- 
plated with pure silver, backed with a heavy deposit 
of pure copper electro-plated on by a process calcu- 
lated to assure the permanency of the silver. The 
reflectors are green enamelled on the outside, and stoved 
at 200 deg. F. to give a permanent finish. We under- 
stand that these reflectors are guaranteed not to 
tarnish, check, or peel if used with the lamps specified 
and care be taken that the lamp does not touch the 
reflecting surface. Colour screens can be clipped on 


and held in position between two rings with restraining 
wires stretched across the openings of cach ring. 
Four standard sizes of ‘‘ Gecoray " reflectors have 
been produced, suitable for бо watt and тоо watt 
Osram gasfilled lamps and for different types of 
windows. Full particulars and prices are given in 


WINDOWS. 


AVERAGE 
(For 100-watt Osram Gasfilled Lamp.) 


'" GECoRAY " REFLECTOR FOR 


No. F.3079, issued by the G.E.C., 
copies of which may be obtained on application to 
Magnet House, Kingsway, W.C.2, or at any of the 
company's provincial branches. 


an attractive folder, 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
Jor the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to acce pt only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the О of their manuscripts, if unaccepted, should enclose stamped. addressed. 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them. on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a“ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the neat twelve 


months. 
The words ** Questions and Answers” or “Q” and “A” should be placed at 
the top left-hand corner of ali leiters intended for this column. 


Question No. 167. 


I have a large bell in my works used to signal the 
“commence work” and ''cease work " to my 
employees. At present it is operated by hand. Can 
I electrify this so that it will work if I press a button? 
If so, I would appreciate the details.—‘‘ CASHIER.’ 


Question No. 168. 


I wish to convert a 220 volt D.C. motor to one of 
100 volts. The machine is 4-pole, wave wound, 
IO b.h.p., 750 r.p.m. Can you give me the full details 
to enable me to carry this conversion out?— 
** WINDER.” 

(Replies to Questions Nos. 167 and 168 must be 
received not later than September 29, 1923.) 
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ELECTRICIANS 
SHOULD 


PLEASE SEND FOR DETAILED PROSPECTUS '' Y.3." 


HANDBOOK FOR ELECTRICAL ENGINEERS. 


By HAROLD PENDER, and 42 Associate Editors. 
The new edition of this book is a work by experts, for 
everyone having to do with the field of Electrical 
Engineering. It has been brought strictly up to date, 
and contains 1922 practice throughout. Much new 
matter has been added. 2,270 pages. Profusely illus- 
trated. Price, 30/- net. 


ELECTRICAL ENGINEERING TESTING : A Practical Work 


on Continuous and Alternating Currents for Second and 
Third Year Students and Engineers. 

Ву G. D. AsPINALL Parr, M.Sc., M.Inst.E.E., Head of 
the Electrical Engineering Department, Portsmouth 
Technical College. 

The Third Edition of this well-known book having gone 
out of print, a complete revision has been prepared 
and some 132 pages of new matter added. The new 
edition will be found to offer many advantages over 
previous ones. 

702 pages, 300 figures, and numerous tables. 


8vo. Price, 16s. net. 


Its Principles and Application, 
with Special Reference to ‘‘Standing Instructions.’’ 

By WirLiAM J. Hiscox. 

The work deals specially with workshop organisation as 
carried out by standing instructions, and indicates 
clearly how these promote efficiency in the factory by 
placing on record the real significance of every phase of 
organisation. Practical illustrations are given, taken 
from methods actually in use in well-organised factories, 
and the book will appeal to engineers, works managers, 
foremen, and other people interested in industrial 
efficiency. 
Demy 8vo. 


Demy 


Price 9/6 net. 


A 


172 Pages. 


LINE CHARTS FOR ENGINEERS. 


By W. N. Rose, B.Sc.Eng. (Lond.). 

This book covers the theory, construction, and use of all 
forms of line charts, paying special attention to the widely 
used nomographs or alignment charts, and will prove an 
invaluable aid to all engineers and draughtsmen. The 
matter isso arranged that anyone previously unacquainted 
with the subject of charts can follow with ease every 
case treated. 
Demy 8vo. 


108 Pages. 47 Figures. Price 6/- net. 


D 


ELEMENTS OF ELECTRICITY FOR ELECTRICAL 


STUDENTS. 

By W. Н. TriMBIE. 

Presents the information in direct usable form without 
mathematics. It supplies the answers to practical 
questions which young men must answer frequently in 
regard to electrical machinery, its applications and 
possibilities. : 

553 Pages. 411 Figures. Price 14/- net. 


ARITHMETIC FOR ENGINEERS. 


Including Simple Algebra, Mensuration, Logarithms, 
Trigonometry, Graphs, the Slide Rule, Verniers and 
Micrometers. 

By Cuanrzs B. CLAPHAM, B.Sc. Eng. (Lond.). 

Second Edition. Demy 8vo. 477 Pages. 167 Figures 
and over 2,000 worked and set cxamples. 7/6 nct. 


-. CHAPMAN & HALL, LTD., 


11, Henrietta Street, W.C.2. 
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ELECTRICIANS 


AND 


THEIR TRADE! 


Remarkable developments are taking place in all branches 
of Electricity, a fact that means a period of unexampled 
prosperity and progress to all electricians who are wise enough 
to take advantage of the circumstances to improve their 
technical knowledge in a// branches of the business. Higher 
positions with enhanced salaries will have to be filled and men 
with knowledge will be required to fill them, Are you qualified 
to step into one of these places ? 

WHY KNOWLEDGE IS NEEDED. 

Newer and more efficient types of electrical machines have 
been evolved, experimental types have been exploited and 
tested, the older measuring instruments for all purposes have 
been discarded, and newer, more delicate, and infinitely more 
efficient types have taken their place. 

It will thus be seen that there is a great and urgent need 
to-day for a practical work that will deal in a sound 
and practical way with Modern Electrical Practice in all 
its branches, and in all its latest developments. 


A Book FOR “THE. PRACTICAL ' ELECTRICIAN. 

“The Book of Electrical Installations '' will do this, because 
itis the work of a practical electrician who, before all things, 
understands the need that every practical man experiences 
for a book that will tell him, in plain, practical language, all 
that he feels he must know and understand about the instru- 
ments and machines he has to deal with in his business. 

Every BRANCH COVERED. 

The work includes in its comprehensive scope a review of 
electrical instruments, with reference to indicators and re- 
corders, and alternating wattmeters, electric pyrometers, and 
an electric spark recorder—all of supreme importance to 
electricians and electrical engineers. The heavy branches of 
electrical engineering, dynamos, motors, alternators, trans- 
formers, are treated in great detail and with profuse illus- 
trations. A section is devoted to the electric ignition and 
electric illumination on motor-cars. 

Dual ignition systems are fully dealt with, so, too, are 
electrical installation accessories, wiring switches, switch- 
boards, regulators, electrical signals, telegraphs, telephones, 
and wireless telegraphy. 

A GUIDE TO REPAIR AND MAINTENANCE. 

The work is also an invaluable aid to the efficient main- 
tenance and repair of the complex electrical machinery now 
so common in every kind of workshop and factory to-day. 
It is more and more necessary that mechanics, fitters, plum- 
bers, engineers-in-charge, marine engineers and others should 
have an intelligent knowledge of the subjects given in this 
work. 


A FREE BOOKLET. 


To the CAXTON PUBLISHING Co., LTD., 
51, Surrey Street, London, W.C. 2. 


Please send me, free of charge, and without any obligation 
on my part, Illustrated Booklet on the Book of ELECTRICAL 
INSTALLATIONS. 


BILL 


The original and best 
method of its class. 


s emsemsoeweseseosonsosveecutrustiseeecissieeessmsesuseseosm 


Show the “Super” Box to your client 


Tell him its advantages ЕЕ | t ғ 


Sc € 


Point out its high-class and substantial construction. | 
Explain how it will make his installation reliable and trouble free. * *  * 

Let him see that you use the best material. * * * You will gain his confidence. * * *. 
Even if your tender happens to be a little higher than the other contractor, you will probably 
AEE UNS (ely Es * Апа the "Super" Box has advantages for you. * *  * 


Leaflet 251 D tells you of them. 


We will give you a ‘‘ Super " Box to demonstrate to your client. 
Drop us a line for one now —— on your trade paper, please. 


W. T. HENLEY'S TELEGRAPH WORKS Co., Ltd., Blomfield St, London, Е.С.2. 


Makers of. Electric Cables since the beginning of Electrical Transmission. 


Patent applied for and design registered. 


MOTORS, А.С. & D.C. 
DYNAMOS. 


MOTOR GENERATORS. 


NOTICE THE REAMER ON JAWS 09" [à 
АВ 


Back view of our C. 200R. 

World-known and  6in. size only, 
famous “HEART something new 
BRAND” Cutting in Pliers, that 


Р ; is a reamer 
or Bell Pliers in for removing 


al sizes, 4 in.  burrs inside 
tc 7 in. rising of conduit 
by iin, and Е 
y 5 without 
8in., 9іп. and һе use of 


10 in. sizes. extra tools 


^ 
e TENT 3 
\ Ати FIR: 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 

Cakey’s “Flexible Twilled" Emery Cloth. 


For Кайла Sewing Machine, Lock and.Scale Mzkers, and all purposes where 
great STRENGTH, DURABILITY and PERFECT FLEXIBILITY arerequired. 


FLINT & GARNET PAPER IN ROLLS. 
so yards long by 18 in., ao in., 24 in., зо in., 36 in., 4o in., 42 in, & 43 in, wide. 


“WELLINGTON” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE, 


SAND PITS, BIRMINGHAM 
" HIGBRO," B'HAM. (CENTRAL 1648 BCH. EX.) 


ches :— 


B 
265, STRAND, LONDON, W.C.2. 


(CITY 5956.) 
3, YORK STREET, MANCHESTER 
5 (СІГҮ 3713.) 
84, ALBION STREET, LEEDS 
(22762.) 
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THERE IS A 


BEN/AMI 


REFLECTOR 
Jer 

EVERY CLASS» 

LICHTING 

INSTALLATION. 


а 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N 7. 


TO OUR READERS. 


ELECTRICITY is published every Friday, "and; if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colon:cs 
and Abroad, 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application, Subscription : 13s. a year, 6s. 6d. half-year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom and abroad. 

Questions to which an answer is required must be accompanied by a 124. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittanres payable to the Publishers, S. RENTELL AND Co., 
39, Maiden Lane, London W.C.2. ‘Telephone No. 2460 Gerrard. 


LTD., 36- 


e 
Current Topics. 

The B.A. meeting at Liverpool this year was an 
unqualified success, and, judging from the manner in 
which the city was placarded and the 
convenient arrangements made for 
quick transport of the various 
visiting parties to different points ol 
interest, the organisation also left little to be desired. 
A feature of the meeting was a most interesting exhi- 
bition at the Central Technical Schools, where a 
number of most fascinating scientific. novelties were 
on view, including the electrically operated device for 
enabling the blind to read by sound. The soirée, held 
at the University, also proved a great attraction, close 
on 2,000 guests taking advantage of the invitation to 
visit the city's leading educational establishment, and 
here again there were a number of very ingenious 
exhibits, working models and lecturettes during the 
three hours over which the function extended. 


The British 
Association. 


I had the good fortune to be present at this gather- 
ing, although business preventcd me from enjoying the 
daily programmes and papers on topical subjects. А 
social gathering of this kind probably brings together 
in one building a greater concentration of British 
scientific brains than -is to be found anywhere in the 
Empire at any other time. One recognised on all 
sides forms and features long familiar to the public 


суе through the medium of Press photography, and 
it would be difficult indeed to mistake such 


characteristic personalities as that of Sir Oliver Lodge 
and several other well-known celebrities in the world 
of science. Among the active exhibits was a small 
Strowger automatic telephone. exchange representing 
the principle which is shortly to be introduced into 
certain of the London telephone exchanges. It was 
exhibited by the British pioneers of this system, Auto- 
matic Telephone Manufacturing Company, Liverpool, 


| 


in the Arts Theatre, 


who were also show 


ing 4 special design of Wheatstone 
transmitter,. high speed relay and  undulator for 
high-speed telegraph transmission. I was informed 
that this combination is in considerable demand for 
high-speed wireless telegraphy. 

Another interesting demonstration. of visible radio- 
telephony was given by Dr. E. E. Fournier d'Albe, 
D.Sc., with the aid of an apparatus called the 
'* Топоѕсоре.” It is an extremely simple device 


comprising a cone, 
diaphragm of a loud speaker (in this case a Claritone). 


the apex of which impinges on the 


Across the mouth of the cone is stretched a rubber 
diaphragm, supporting at its centre a. globule of mer- 


cury. A beam of light from a projector is directed on 
to the mercury globule, and reflected thence on to a 
screen, where it is plainly visible to the audience. 
When the loud speaker diaphragm is set in motion 


by a note of reproduction of the human voice, the cone 
communicates the vibrations to the rubber diaphragm, 
and, in turn, to the mercury globule. As a result 
characteristic movements take place in the circle 
projected light, and some interesting and fairly regular 
wave formations are apparent. 


ol 


electrical 


Unfortunately,» the many disturbing 
influences which abounded in the vicinity of the 


University on the evening: of the soirée rather spoilt 
the effect, but Dr. d’Albe showed several slides made 
from photographs of more successful experiments with 
his '*tonoscope.' The same disturbing factors rather 
detracted from the quality of the Broadcast reception 
and it is increasingly evident that 
until some satisfactory form) of filter is discovered for 
silencing extraneous noises, atmospherics, inductive 
disturbances, etc., demonstrations of wireless telephony 
under such conditions as obtain at these large public 
gatherings are calculated to discourage the public from 
participating in the new pastime 


In the field of magnetism (no pun intended), Mr. 
W. M. Mordey was busily engaged exhibiting to an 


ever-interested crowd of onlookers the weird behaviour 
of iron filings and other magnetic substances in the 
neighbourhood of alternating current poles, both single 
and multi-phase. Similarly, at a near-by table, Mr. 
F. Harrison Glew! was demonstrating the capabilities 
of cobalt-chrom magnets in levitation, mutual repul- 
sion, etc., experiments which are impracticable with 
ordinary steel magnets on account of the reversal 
polarity in the strength of field necessary for flotation. 
Seeing that a permanent magnet was employed with 
only its own field to d upon, it was somewhat weird 
to watch the floating bar m: net suspended in mid- 


ol 


air, some half-inch "or more above the poles of an 
opposing horse-shoe. 
A letter from one of our readers, which we reprint 


embodies a most excellent suggestion 
which manufacturers of all kinds of 


on another page, 


In Plain electrical plant and machinery might 
Figures. well read, mark, learn and inwardly 
digest. He refers to the difficulty 

experienced by those responsible for moving such plant 
and: machinery from time to time, in computing the 
approximate total weight of the dynamo, moter, 
machine, turbo, or other unit, and thus providing 


tackle of a sufficient capacity to stand the strain, It 
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is a fact that makers of electric motors and other 
plant are not in the habit of recording the gross weight 
of each machine on its attached name plate, and this 
is an omission which could easily be rectified and would 
indubitably serve a useful purpose at! some time or 
another. 


It would entail very little extra trouble and expense 
to stamp or engrave the overall weight of the machine 
on à name plate which already states the voltage, 
power, phase, r.p.m., and other relevant data, when a 
glance at the accustomed spot by ‘the erector or 
any other person having occasion to move the unit 
would at once indicate the nature of the tackle required 
for the purpose. Due to its varied construction and 
the nature of the metals employed—iron, copper, brass, 
etc.—it is not easy to guess correctly the total weight 
of any electrical machine, and although those 
accustomed to handling such goods daily, and in large 
quantities, may be close judges of what constitutes a 
ton of dynamo, motor, transformer or motor-generator, 
the man who as an erector or contractor is called upon 
to handle a widely varying class of goods in the course 
of his daily work, finds it no easy matter to assess 
weights. Moreover, . a miscalculation may involve 
disaster, as in the case cited by our correspondent. Let 
us have the weight on the name-plate by all means ; it 
may save broken bones or worse in the ultimate result. 

Our telephone service still continues to be the subject 
of adverse criticism from various causes, and is likelv 
to until the work of converting all 
the principal exchanges to automatic 


All-Night 
Telephoning. 
out, a task which will necessarily 
occupy some years to come, but might have been con- 
siderably advanced by now had the authorities not 
dillied and dallied so long over accepting the general 
principle involved in the change. With the Strowger 
automatic telephone all causes of complaint are 
eliminated, including careless or dilatory operating, and 
the rapid switching through of night calls. The auto- 
matic exchange gives a twenty-four hour service every 
day throughout the year, and without necessitating any 
loss of sleep by late duty operators. The same all- 
night facility can be extended with equal facility to the 
telephone service in large towns and remote country 
villages. Strowger switches work unceasingly all the 
year round, and never complain of overwork or nerve 

strain. ELEKTRON. 


THE SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


(Concluded from page 515.) 


It is gratifying to be able to record that this 
important and instructive exhibition has proved 
successful. The arrangements made for the attendance 


of overseas buyers, and the official visits of all the 
recognised engineering and allied societies, provided a 
steady stream of purchasers and potential purchasers ; 
at the same time there has been a pleasing absence of 
that type of individual whose only object seems to be 
to secure as much free literature as possible in the 
exhibition, with the object of dumping it down outside 
in an untidy heap. On Friday of last week over 500 
members of the. I.E.E. accepted the invitation. of the 
organisers, and much appreciated the entertainment 
provided at the reunion, 


operation has been actually carried. 


Some exhibitors having displays of electrical interest 
have not been able to have their exhibits referred to 
in these columns on account of the limitation of our 
available space. To these we tender our apologies. 
For instance, the well-known firm of Ozonair, Ltd. 
(96, Victoria Street, S.W,1), made a good show of 
their patented systems for the electrical production 
of pure ozone combined with ventilation and air-heat- 
ing, deodorisation, water purification, fuel preserva- 
tion and air conditioning for various industries. Varicus 
accessories, including those for the wireless trade 
as well as H. T. and L.T. vitreous porcelain insulators 
were shown by Henry Joseph and Co. (96, Victoria 
Street, S.W.:). Alklum accumulators (nickel-steel) 
where shown in various patterns and sizes by Worsnop 
and Co., Ltd., of Carlton Lamp Works, Halifax, while 
various of their excellent pyrometers and resistance 
thermometers were among the exhibits of the Foster 
Instrument Co., Ltd. (Letchworth, Herts). 

A more than usually interesting stand was devoted 
by the Rawlplug Co., Ltd. (Gloucester House, Crom- 
well Road, South Kensington, S.W.7), to displays and 
demonstrations of Rawlplugs, now so universally used 
for the quick, neat and secure fixing of anything into 
brick, tile, marble, slate, metal, etc. The new size, 
suitable for use with coach screws, was demonstrated. 
A single one of these large-sized plugs will withstand 
a direct stress of over three tons. Another speciality 
of the Rawlplug Co. is the Recess screw, which has 
a recess in the head so that it grips the screwdriver 
and enables the screw to be driven into any wood, even 
hard oak, without the use of a gimlet. "Though not 
electrical, reference should also be made to the range 
of uselul Rawlplug domestic aluminium fittings. 

Several examples of their soundly constructed, small- 
power engines, electric lighting and pumping plants, 
etc., were demonstrated by Stuart, Turner, Ltd., of 
Henley-on-Thames, while in addition to their industrial 
and street lighting fittings, motors, etc., the Engineer- 
ing and Lighting Equipment Co., Ltd. (Sphere Works, 
St. Albans), showed the ‘‘ Anti-Break " device for doing 
away with the breakage of electric lamps due to 
vibration and shock. They also showed a new device 
for giving a uniformly graduated light distribution for 
industrial lighting. This has been adopted by the 
Admiralty for use in the dockyards. Hazeltine Neutro- 
dyne Radio Sets, Ltd. (r47, Queen Victoria Street, 
F.C.4), showed their wireless receiving sets. in which 
by the arrangement of balancing capacities to com- 
pensate for inherent self-capacity in such parts as 
transformers, valves, conductors, etc., a high efficiency 
is obtained. One result thereby obtained is a loud 
signal. Finally, of the many applications of electric 
motors to various purposes, there was on view the 
ingenious ‘‘ Human" dough  kneader and the 
“ Victor " chopping and mincing machine, shown by 
Chandler, Lindsay and Co, (11-13, Upper East Smith- 


field. E.:) And for small-power motors, buffers, 
grinders, and all small-power applications where a 


flexible shaft is required, Walter D. fair and Co. 
(43, Sackville Street, Piccadilly, W.1) can provide the 
equipment, With one motor and the flexible shaft 
for the various tools, such operations as grinding, 
sounding’, sharpening, drilling, roughing and. polishing 
can be carried cut. The firm also supply a sewing 
machine motor. complete with the necessary 
attachments. 
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SIEMENS' ELECTRIC LAMPS. 


NOVEL IDEAS IN EXTENSIVE ADVERTISING CAMPAIGN. 


~ 


All users of electricity for lighting are being forcefully 
enjoined to use Siemens’ lamps by means of a compre- 
hensive advertising scheme embarked on by the manu- 
facturers. We are able to give some particulars of this 
scheme, whereby the method of linking the user with 
the retailer can be appreciated. The campaign may be 
roughly described under the following heads :— 


PRESS ADVERTISING 

A number of artistic yet telling advertisements will 
appear in the leading daily morning and evening news- 
papers throughout the United Kingdom. In addition, 
a series will be run in a large number of Trade journals, 
other than Electrical, appealing to large users in other 
trades to purchase Siemens’ lamps from their dealers. 
Announcements will also appear extensively in the best 
weekly and monthly magazines, all requesting readers 
to go to their local dealers for their requirerments in 
electric lamps. 


ics T. 


POSTERS AND SHOWCARDS. 

From now till well into the New Year 16 and 18 
sheet posters will be exhibited throughout the country. 
These posters are of three designs, handsomely printed 
in colour, The design entitled ‘< After Sunset ”’ 
(Fig. 1) is a most arresting picture, and should be seen 
by some hundreds of thousands throughout the country. 
It will also appear in all the trains on the following 
Tube railways: Bakerloo, G.N.P. and Brompton, Dis- 
trict, Central London, Hampstead, City and South 
London. 


rm 


NTERNET ARCHIV 


Double-crown posters with the attention compelling 


showcard design, ‘‘ The Midnight Sun," will appear 
on the platform approaches of all stations {rom 


Hammersmith to Finsbury Park and from Liverpool 
Street to Marhle Arch. 

The Midnight Sun " showcard. printed in ten 
colours, eyeletted and strung for hanging for display 
in shop windows, etc., will be sent to resellers on 
request. — Further, supplies of the '' Satisfied Con- 


sumer " showc«ard are available. 


REDUCE” 
RUNNING. . 
AS 


FIG. 2. 


SIGNS 
Three colour enamelled signs in two sizes, 12 inch by 
4 inch. and 27 inch by 9% inch also form part of the 
scheme. These signs are suitable for fixing in interior 
or exterior positions, and a considerable number have 
already been erected. A limited supply is still available. 
There are also available electric window signs (see 
Figs. 2 and 3) in two designs :—(а) Fountain," and 
(0) “© After Sunset." They consist of a triangular 


а е IRIG 
| 


metal container, with slots for a lampholder and a wire 
attachment, over which a cylinder revolves behind the 


scene. The heat of the lamp keeps the cylinder revolv- 
ing. The “Fountain " signs show a bright café and 


garden, with fountain playing, the effect produced being 


that of running water, and is indeed novel. The 
'" After Sunset " sign shows the world in bright 


colours, 


with a very fine cloud effect. A changing 
lighting 


effect is obtained with a special revolving 
cylinder. Single lights are illuminated one at a time 
through small holes from the bottom of the globe to 
the top; all remain. alight for a few seconds, and then 


are all extinguished at once. The pictures and 
cvlinders for these signs are interchangeable. There 


are a number of these signs which may be obtained 
on loan, and early application is desirable in view of 
the heavy demand for them. 


The Brilliant & Fron 
To Натка the bong: Bark 


Fic. 4. 


Winbow Disrravs. 
In addition to the foregoing there are larger window 
displays :— 

(1) A road scene with illuminated buildings, motor 
car and sea view in the distance (shown illuminated in 
Fig. 4), and 

(2) An interior casement window scene looking 
out to sea (shown illuminated in Fig. 5). 


Fic. 5. 


These displays are ready assembled, and only require 


opening out and the struts fixed. Both are most 
interesting, and. possess pleasing and engaging 


features, especially when lighted up after dusk. These 
are to be loaned out to the Trade. and can be hooked 
in advance, 
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NOVELTY CARDS FOR CIRCULARISING, 

There are two of these, one is a folded cut-out with 
an ‘* After Sunset "' picture on the cover. On opening 
the card the sun disappears and an electric lamp comes 
into place beneath a shade. The other is a plain post- 
card, on the address side М which is a seal with printed 
instructions, which read :~- 

'* Open seal, moisten blotting paper and 
rub therewith interior surface of card.” 

This operation instantly produces a good fixed photo- 
graph of the ** Midnight Sun ” showeard 

These are being mailed to thousands of consumers 
throughout the U.K., and recipients are requested to 
go to their local dealers for their supplies of Siemens' 
Lamps. 

PRICE lasrs 

The requirements of the Trade for Lamp Price-lists 
are well met with a Vacuum and Gasfilled Lamp Leaflet 
No. 86, and an Automobile and Battery Lamp Leaflet 
No. 87. Both of these have a very pleasing and appro- 
priate cover design, on which is provided a space for 
overprinting the dealer's name and address. Some 
thousands have already been overprinted, and supplies 
to resellers who have not yet received them will be sent 
on application to Siemens and English Electric Lamp 
Co., Ltd. (38-9, Upper Thames Street, E.C.4). 

——————— 


Correspondence. 


IN PLAEN FIGURES. 
To the Editor of ELECTRICITY, 

Sir,—I should like to suggest, through your paper, 
an item which I censider would be very valuable if 
adopted. f 

Thet is, if on specification plates of generators, 
motors, transformers, and other sneh heavy and costly 
machinery, the weight or approximate weight were 
quoted. 

I have recently been engaged on reconstruction work, 
and had several fairly large motors and transformers 
to handle in places where overhead cranes are out of 
the question, and much time and labour has been spent 
in getting heavy tackle to make sure of not having 
a mishap. 

I know of a case where a 200 h.p. motor was 
wrecked, owing to chain blocks breaking, which was 
due to under-estimatine the weight to be lifted.-— 
I am, Yours faithfully, D. A. EVANS. 

7, Mill Street, Blaina, Mon., 

September 17. 


New Address.—Flectrical Utilities, Ltd., state that their new 
factory is now completed, and their address from 2oth inst. is 
Tudor Works, Park Royal, London, N.W.10 New telephone : 
Willesden 3180. New telegraphic address: ‘‘ Utilelec, Harles, 
London." 

Removai.—The British Thomson-Houston Co., Ltd., beg to 
inform their customers in the North of England that on and 
after September 24, the address of their Leeds office will be 
19A, Wellington St., instead of Standard Bdgs., City Square, as 
heretofore. This move has been necessitated by the rapidly 
increasing business of the office. The showrooms and stores at 
the new address will be far more commodious than those at 
Standard Badgs., and it will be possible to carry large stocks, not 
only of Mazda lamps, but of all kinds of electric light fittings, 
accessories, Radiola wireless sets, etc., etc. The telephone 
number of the new address is No, 28011, and the telegraphic 
address, * Asteroidal, Leeds," as before.——On and after the 18th 
inst., the address of the Inst, of Cost and Works Accountants is 
6, Duke Street, St. james's, London, S. W.i. Telephone number, 
Regent 5407. 
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Reviews of Books, &e- 


[Books noticed in thts column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus jive per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


AUTOMATIC TELEPHONE Systems. Vol. П. Ву W. 
Aitken, M.I.E.E. r Велл 1355. net.)— 
This second volume on the fas inating subject of Auto- 
matic Telephony follows the same general arrangement 
as Volume I. in regard to the uniform arrangement 
and numbering of cL ae bus-routing from 
its similarity to the method of indicating the TONS 
London "bus routes. The M has also found it 
necessary, due to the rapid development of the art in 
the interval between the publication of the two volumes, 
to augment his descriptions, and a further volume will 
be necessary to deal with thc additional matter arising 
from this development. As in Vol. I. the principle is 
followed of a sub-division into sections, each dealing 
with a specific subject ; there are 7 of these sections 
in the present volume, six of them constituting a supple- 
ment to Vol. I. Comme ncing with extension and party 
line working, descriptions are given of small automatic 
telephone installations cither subsidiary to a public 
system, e.g., community or village exchanges, or pri- 
vate and self-contained inter-dep: urtmental systems for 
works, offices, etc. With the exception of the supple- 
ment to Vol. I., the detailed description of these smallei 
systems together with the manifold arrangements for 
inter-switching and control from the main exchanges 
with which they connect, special services, etc., the 
major portion of the book is devoted to this subject, 
thus leaving the all-important matter dealing with large 
metropolitan networks such as are at present in rapid 
development, for treatment in the promised third 
volume. In the supplement, special interest attaches 
to the clear detailed description and illustrations of the 
new standard Post Office Dial which is claimed to over- 
come some alleged minor defects in previous models 
and is universally applicable to the various systems 
in use by the department. Summarising, the present 
volume, like its predecessor, is essentially а com- 
pendium of existing information on the art of automatic 
telephony, and in no sense a text-book. The author 
does not attempt to draw distinctions between the 
various competing systems, or to criticise the designs 
and circuits ef newcomers to the field of development 
in the light of what has been achieved biy the original 
Strowger pioneers. Тһе application of automatic 
switching to telephony is so complex a subject that 
only prolonged experience- and intensive application 
both in the research, manufacturing, and operating 
fields can ensure ultimate success, and most of the 
later systems have a long row to hoe before they can 
hope to establish themselv es on the firm basis repre- 
sented by the quarter of a century or more experience 
in automatic telephony already enjoyed by the sponsors 
of the criginal Strowger system. The diagrams are 
exceptionally clear and reflect great credit on the 
draughtsman, although in some instances they might 
with advantage have been somewhat simplified without 
detracting from their immediate utility. A book such 
as the present ome is a necessarily expensive production, 
which probably accounts for its high published price, 
a figure which unfortunately places it beyond the reach 
of the average student, to whom, however, it can be 
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highly instructive 
of present-day 


most cordially recommended as a 
work which should improve his grasp 
telephone engineering, 
Er 

TABLES AND MEMORANDA FOR PLUMBERS, 
SANITARY AND ELECTRICAL ENGINEERS, Etc. By J. W. 
Clarke and E. C. Roche. 330 pp-, illustrated. 
(Batsford, 3s. 6d. net .)-—This handy little volume, 
which slips easily in the waistcoat pocket, contains a 
wealth of useful practical data on a great variety of 


BUILDERS, 


subjects. It is now in its sixth edition and contains 
a new and enlarged series of electrical tables and 
memoranda which appear to us to be thoroughly 


sound, although they are, of course, neither so 
numerous nor so comprehensive as in a purely electrical 
pocket book. We feel, however, that this book will 
be particularly useful to a number of wiremen and other 
electrical workers because of the information which it 
gives on plumbing, building and sanitary matters. 
Though ''every man to his trade”’ 15 an excellent 
maxim, it is often recessary for the practical man to 
go somewhat outside his own field, and it is precisely 
in such emergencies that it is useful to have a volume 
of this kind ready to hand. The pocket book has 
evidently been compiled most carefully and strictly from 
the practical point of view, and we have every con- 
fidence in recommending it to those of our readers who 
require a small work of reference covering the diverse 
subjects indicated by the title. 


GENERATION OF ELECTRICITY IN GREAT BRITAIN 
сенем ых, ETC., RETURNS FOR YEAR ENDING MARCH 
BUSI, 92 11 рр. (H.M. Stationery Office. rs. 6d. 
net. is publication contains the analysis and sum- 
maries of the four-weekly returns rendered to the 
Electricity Commissioners in respect of the year ending 
March 31st last. The Commissioners are to be compli- 
mented upon the promptitude with which these valuable 
statistics have been made available to the industry, and 
also upon certain material improveinents which have 
been effected in the tables themselves. For example, 
the names of the leading stations are now given, and 
tne basis of comparison between stations has been 
modified so that stations are only compare with those 
operating under similar conditions. A matter of satis- 
faction 1s the statement that whereas the total output 
showed an increase of 17.5 per cent., the total con- 
sumption of fuel increased by only 3 per cent. 


: FUEL 


SMALL ELECTRIC Licutine SETS. Ву C. F. Caunter. 
Cl. 8vo, 264 pp., 7o illus. (Munro, Glasgow. .3s. ба 
net).—This book is certain of a hearty welcome from 
quite a large number of interested readers. It deals 
very clearly with the practical erection and running of 
small engine-driven plants of the type which has had 
such a ready sale during the past few years, and the 
demand fer which is likely to increase still more in the 
near future. The second chapter, which describes the 
actual utility of the petrol electric set, is very insttuc- 
tive and should go a long way towards convincing 
likely Rr of the work which can be carried out 
by the plant and the efficiency it can be made to 
represent. Other chapters deal with the internal com- 
bustion engine, ATE carburation, lubrication, etc., 
while the sections on the dynamo, batteries, switch- 
board and erection are also very clear and'explanatory. 
The book can be cordially recommended. 
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ELECTRIC LAMP DEVELOPMENTS. 


(Concluded from page 500.) 

The energy radiation in the visible range must be 
corrected by these percentages in order to obtain the 
curve showing that part of the radiation which is 
effective on the eye. This reduces the effective radia- 
tion in the visible range to, perhaps, one-third, and the 
visible efficiency (Table I.) is the ratio of the energy 
experienced as light to (the total energy radiated. 
This ratio reaches a maximum of 14.5 per cent. at 
a temperature of about 6,500 deg. C. absolute, 
and corresponds to 9o.3 lumens per watt. At 
higher temperatures the visual efficiency — de- 
creases because the maximum radiation occuns 
at shorter wavelengths than those to which 
the eye is sensitive. If we had a source which radiated 
only in the' visible range, and in such manner as to 
produce white light, an output of 248 lumens per watt 
would be obtained at 4,250 deg. C. absolute. If the 
entire radiation were at the wave-length (556 и), to 
which the eye is most sensitive, the output would be 
about 620—680 lumens per watt, but such a coloured 
light would not be acceptable for general lighting. 
Assuming that, for general purposes, we must have 
white light, the highest attainable efficiency from an in- 
candescent source is about 248 lumens per watt. This 
is far higher than the 40—55 lumens per watt obtain- 
able from the flame arc and quartz-mercury lamp respec- 
tively, which are the most efficient sources yet known; 
neither of these lamps, moreover, gives white light. 
Again, though some substances give selective radiation 
to quite a marked degree, there is no hope of obtaining 
an incandescent body which radiates only in the visible 
range. We are thus reduced to a probable limit of 9o 
lumens per watt (144 per cent. visual efficiency), and 
even this would demand a temperature of 6,500 deg. C. 
absolute, at which the intrinsic brilliance would be as 
great as that of the sun (Table I.). The avoidance 
of glare would then be a problem indeed, and a great 
part of the efficiency of the source itself would have 'to 
be sacrificed by the use of diffusing globes or shades. 
The Moore lamp alone (with the exception of the neon 
night-light) has an intrinsic brilliance which the eye 
can regard without discomfort, and, as stated in Table 
I., the visual efficiency of this lamp is considerably 
lower than that of the tungsten lamps. 


The Trend of Progress.—The visual efficiency of the 
firefly is well over go per cent., and if only we could 
imitate the light of this insect on a commercial scale 
we should have a near enough approach to a lamp 
of ideal efficiency. Recent advances indicate that a 
solution to the problem will be found in our increasing 
knowledge of atomic structure. By electrical means 
it may be possible to bring about such movements of 
electrons as will generate light. If free electrons 
can be obtained by a sufficiently small expenditure of 
energy we have, in this direction, the promise of obtain- 
ing a high percentage (if not complete) radiation іл 
the visible range and thus the possibility of realising 
roo lumens per watt, or even higher efficiencies. 

For the present, however, the more important prob- 
lem, so far as the ordinary consumer is concerned, is 
to apply to best advantage the lamps already available. 
The methods of doing this are well understood by 


‘bury Road, Cannon Hill, Birmingham. 


illuminating engineers, but the services which the latter 
can render are too often overlooked by those who use 
lamps. ; ` 


Various Ítems, 


Personal.—Mr. A, Hugh Seabrook, M.I.Mech. E., M.Inst. E.E., 
consulting engineer, states that his private address from this 
week is: Wyllyotts Manor, Potter’s Bar, Middlesex. Telephone : 
Potter's Bar 100. 

The I.E.E.—The opening meeting of the session will take 
place on Thursday, October 18, when Dr. Alexander Russell, 
M.A., D.Sc., wili deliver his inaugural address as president, 
The premiums awarded for last session's papers will be pre- 
sented on this occasion. 

Export Trade.—Reports of the Economic and Industria] Condi-. 
tions in Esthonia and in Canada have been issued by the 
Department of Overseas Trade, and may be obtained from 
H.M. Stationery Office or from ELecrriciry Office, prices 
Is. 2d. and 2s. 8d., post free, respectively. They contain 
information which will be of direct interest to all who wish 
to improve their export trade in these countries, 

Marketing Inventions. Тһе successful marketing of novel 
devices demands legal knowledge and financial ability, besides 
the protection of Letters Patent, if these can be obtained. Some 
firms specialise in this kind of work, one being King's Patent 
Agency, Ltd., Wardrobe Chambers, 146A, Queen Victoria St., 
E.C.4. In addition, the firm is prepared to give inventors 
initial advice free of charge, any inquiries, of course, being 
treated in strict confidence, 

The Electrical Trades Benevolent Inst.—The Annual Festival 
of this Institution will be held on Wednesday, November 14, 
1923. Sir Phillip Nash, K.C.M.G., C.B., has very kindly agreed 
to be the President of the Festival this year, and it is to be 
hoped that he will receive the strong support of the members 
of the electrical industry, both by their contributions to the 
funds of the Institution as well as by ther presence at the 
dinner. This will take place at the Trocadero Restaurant on 
the above-mentioned date. 

Australia.—According to the foreign trade report for the year 
ending June 3o, 1923, Australia imported electric cable and 
covered wires to the value of £1,205,706 during the twelve 
months 1922-23, as compared with £855,184 in ihe twelve 
months 1921-22. Also they imported electrical machinery and 
appliances value £3,380,424 for ihe former period, as compared 
with £3,098,925. This shows a satisfactory increase of trade 
in both cases, although the actual countries of origin are not 
stated Let us hope that the bulk of them came from Great 
Britain. 

Plant Wanted.—The New Zealand Public Works Department 
invite tenders for portable testing instruments for Mangahao 
Electric Power Plant.-——The Municipal Council of Sydney 
invite tenders for high-tension feeder and pilot cables.—— The 
Horowhenua (N.Z.) E.P. Board invite tenders for the supply 
of lightning arresters, switches, etc. The P.W. Dept: at 
Wellington, N.Z., wants two recording instrument panels.—— 
The Municipal Council of Johannesburg invite tenders for joint 
box compound, cut-outs and insulating tape. Copies of the 
various specifications and general conditions of tender can be 


|nspected by British firms at the D.O.T. (Room 52), 35, Old 


Queen Street, London, S.W.r. 

Meetings.—The first monthly meeting of the new session of 
the Birmingham and District Electric Club will be held to-night, 
Friday, September 28, at the Grand Hotel, at 7 o'clock, when 
there will be a lecture by Major A. M. Taylor, M.I.E.E., of 
the B'ham E.S. Dept., on “Underground Cables for High- 
Tension Supply." The Annual Ladies Night of the club will 
be held on Friday, October s, and the programme will be similar 
to that of last year, viz., a whist drive and dance. Tickets, 6s. 
each single, including refreshments, from F. S. Ette, 14, Har- 
The first of the 
Autumn. Session meetings of the Diese] Engine Users’ Assoc. this 
year will be held on Friday, October s, at the I.E.E. Non- 


members interested in the work of the Association and desirous 


of attending the mecting can make application for tickets of 
admission to Mr. Percy Still, the Hon. Sec, of the Assocation, 
at r9, Cadogan Gardens, London, S.W.3. 


A very useful illustrated price list of all those items com- 
prised in the term “electrical supplies’ hls been issued by 
‘Donovan and Co. (47, Cornwall Street, Birmingham). 
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THE 


MANUFACTURE OF STEAM.* 


Ву W. E. HicurrELD, M.I.E.E. 

We had the pleasure of attending a meeting of the 
National Association of Supervising Electricians at the 
St. Bride's Institute, Ludgate Circus, London, on 
September 11. The occasion was the presidential 
address of Mr. W. E. Highfield, M.I. E. E. We publish 
the address exactly as it was read, not only because 
we feel sure that it will be appreciated by the whole of 
our readers, but we are of opinion that no good purpose 
will be served if we merely publish abstracts from it. 

The chair was occupied by the chairman, Mr. F. T. 
Alldread, who, after the reading of the paper, with 
Mr. Parsons and Mr. C. (Sylvester, A.M.1.E-E., 
A.M.I.Mech.E., took part in ‘the discussion. Mr. 
Sylvester, while agreeing with Mr. Highfield that cheap 
steam was essential if the cost of units were to be 
decreased, pointed out that cheaper units would mean 
a greater use of electricity. This, in turn, would mean 
the building of more turbines and generators, switch- 
gear, etc., thus benefiting the electrical industry as a 
whole. 


It is my privilege to-night to address an audience 
of essentially practical men, all of whom are directly 
or indirectly concerned in the cheapness with which 
electricity can be generated. I have therefore chosen 
a subject for discussion upon which, as I shall pre- 
sently show, the economical generation of electricity 
depends to a degree which is hardly realised, and I 
intend to deal with it in an essentially practical 
manner. I have purposely worded the ‘title as the 
“© manufacture" of steam because the word implies 
something that is commercial, and it indicates as no 
other word does the main point that I wish to impress 
upon you to-night. During the last few years a good 
deal of attention has been given to boiler-house 
problems, with the result that the central station 
engineer has been almost overwhelmed with exhorta- 
tions and advice from men who, though frequently 
not engineers at all, feel themselves competent to 
instruct him in his business. Instruments and 
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apparatus of every kind, guaranteed almost to compel 
efficiency by the mere fact of their presence, are offered 
to him, and, if some of his advisers had their way, the 
generation of power, which is, after all, the main 
object of his plant, would almost be lost sight of in 
comparison with the analyses and tests which he is 
urged to carry cut. Efficiency, however, is not to be 
obtained by decorating the boiler-room with expensive 
instruments. It calls for a thorough realisation of the 
simple fundamentals upon which good plant manage- 
ment is based, and in so far as these essential matters 
are attended to, so will economy in generation be the 
result. 

To endeavour to deal with power-station manage- 
ment generally would lead me into a field far wider 
than I could traverse in a single evening. I shall, 
therefore, confine myself almost exclusively to ques- 
tions relating to the boiler-house, touching only upon 
others aspects of power-station work when necessary to 
the presentation of my principal subject. It is, more- 
over, in the boiler-house almost entirely that good or 
bad station management produces the most tremendous 
effects. "The efficiency of the electrical apparatus in 
a power station is conditioned by its design. A modern 
electric generator at full load will produce electric 
energy to the equivalent of about 96 per cent. of the 
mechanical energy with which it is driven, however 
well or badly it is operated. If it is treated badly it 
will break down all the sooner, but so long as it runs 
its efficiency will always be substantially the same. 
The steam turbine which drives it is not quite so 
independent of the operator, but provided the proper 
vacuum is maintained and the machine is kept in good 
mechanical condition, the efficiency with which the heat. 
of the steam is turned into mechanical work will hardiy 
vary. It is clear, therefore, that the engine-room of 
a power station offers little scope for increase in 
efficiency due to the efforts of the operator, and if he 
keeps the plant in good order, gives unremitting atten- 
tion to his vacuum, and never runs two units when one 
would safely carry the load, he can reasonably count 
upon satisfactory results. 

The efficiency of an engine-room, therefore, as 
measured by the quantity of steam used per kilowatt- 
hour furned out, is a matter which is very largely out- 
side the control of the operating engineer. The makers 
of the machinery have set a figure once for all, and 
this is bound to be obtained unless something is 
obviously wrong, always assuming that the plant is 
operated with ordinary intelligence. The engineer-in- 
charge may be handicapped by uneconomical steam- 
driven auxiliaries or by other features of the lay-out, but 
so long as he pays attention to the points I have men- 
tioned he can hardly fail to get the best results of which 
the plant is capable. 

With regard to the boiler-house, the management of 
which is the subject of my address to you to-night, 
matters are entirely different. The results obtained 
from a boiler plant are almost entirely dependent upon 
the manner in which it is operated and maintained. 
Boiler design has now settled down along fairly definite 
lines, and there is probably very little indeed to choose 
between modern power-plant boilers on the score of 
efficiency. Any reputable maker: would undoubtedly 
guarantee to supply a boiler which, with super-heater 
and economiser, would transmit 8o per cent, of the heat 
of the. fuel to the steam. produced. "The -competition 
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between different makers rests, therefore, 
questions of cost, ease of cleaning, accessibility for 
inspection and similar points. 

Efficient boiler-house management consists in realis- 
ing in practice that a boiler-house is a steam factory, 
and neither a place for burning coal, as some people 
seem to think, nor a kind of chemical and physical 
laboratory, as others would have it. It is a commer- 
cial factory for making steam by ihe use of coal, and 
the aim of the manager must ever be to produce his 
steam with the least possible cost in fuel. He must, 
of course, also take care that his labour and main- 
tenance costs are not unnecessarily high; but the coal 
bill is the great thing to watch, as you will admit 
when I remind you that in an ordinary power station 
it is not unusual for the cost of coal per unit of 
electricity generated to exceed the whole of the other 
costs added together, including the capital charges. 
The predominating part played by coal consumption 
in affecting costs is hardly ever realised even by those 
most directly concerned. If an engineer could save 
so per cent. of the cost of his lubriceting oi! he would 
think he had made an important economy, but if he 
reduced his coal consumption by only five per cent., 
which could be done easily, by comparison he would 
be making a far greater reduction in operatine costs. 

From these remarks you will realise that it is 
absolutely essential to efficient operation that the 
manager of the “steam factory " should know exactly 
how much coal he uses and how much steam he makes 
with it. Coal should be weighed ccming in, as a 
check against the invoice weights, so that no more 
is paid for than is actually received. This is, of 
"course, only in accordance with the custom of checking 
the raw material delivered to any factory, and has little 
bearing upon the efficiency with which the coal is used. 
To know this, it is not sufficient fo know how much 
coal has been burnt during a month. It is essential 
to know how much has been burnt on every shift, and 
how much water has been evaporated by its use. 
Only by having the figures at the end of the shift 
can the manager know how the plant is being operated 
in sufficient time to rectify any source of inefficiency 
the moment it occurs, whether due to some fault of 
the plant or to the failure of the human element. 


(To be continued.) 


THE *WEICOVALVE. "—A NEW RECEIVING 
VALVE FOR WIRELESS. 


On the ist inst. a wireless receiving valve of 
miniature dimensions, for operation from a single dry 
cell, was put on the market. It is known as the 
“Wecovalve,” and is shown in the accompanying illus- 
tration full size as made by the Mullard Radio Valve 
Co., Ltd. (45, Nightingale Lane, Balham, S.W.12). 
By its use the necessity for accumulators is done away 
with, and, owing to its robust construction, the risk of 
mechanical breakage is reduced to a minimum. Fur- 
ther, a life of more than twice that of any other bright 
or dull burning valve is claimed. Owing to 
“Wecovalves " having a very low self-capacity, due to 
the absence of long leads and pins, they are particularly 
suitable for the reception of broadcasting and other 


short wavelengths. In addition to the socket illus- 


rather on | 


trated, the Mullard Co. supply a four-pin adaptor, so 
that the new valves can be used in place of existing 
valves. When in operation the filament should glow a 
dull red and take o.25 amp., the voltage being o.8 to 


MuLLARD “WECOVALVE " AND SOCKET (FULI. SIZE). 


1.1. The detector anode voltage 15 17 to 22, and the 
amplifier anode voltage 22 to 45. For use with these 
valves, the Mullard radio “A” dry cell has been 
developed. 


THE LINTON LOCK HYDRO-ELECTRIC 
STATION OF THE CITY OF YORK. 


(Concluded from page 508.) 

The speed of the sets is controlled by two automatic 
oil-pressure governors. By a very simple arrangement 
the servo-motor of the main set can control the gate 
apparatus of the two large turbines, or if one of them 
is not running its gate apparatus can be disconnected 
from the servo-motor ; under the last-named conditions 
the horizontal shaft of the idle turbine is disconnected 
from the generator, and the set runs with one turbine 
only in exactly the same way as the small set does. 
Oil-pressure governors have been adopted as being 
much more sensitive and more reliable than any others, 
their power transmitting agent being at the same time 
their lubricating agent. Moreover, with oil-pressure 
governors, energy can be easily stored. 

‚То read the oil pressure, gauges are fitted on each 
governor, and for indicating the speed, each set has 
a tachometer. As regards the fall, both head and tail 
races are connected to a water level recorder which 
traces on a daily chart the head under which the turbines 
are working. 

The question of the choice of generators, whether 
D.C. or A.C., was given careful consideration. With 
D.C. generators the turbines could have been designed 
to run with varying speed, thus working with the same 
efficiency under varying heads, but such an arrange- 
ment is complicated and, moreover, it was found that 
the transformation of D.C. into A.C., as required by 
the transmission line, would have necessitated an 
expensive motor-generator set. A.C. generators were 
therefore adopted, and are of the three-phase, 50-cycle 
type working at a terminal pressure of 6,600/7,500 
volts. 
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The large alternator has been designed for 675 kva. 
(540 kw. at 0.8 power factor), and runs at 300 r.p.m. 
The small one runs at 375 r.p.m. and is designed for 
262.5 kva. (210 kw. at o.8 .power factor). Both 
generators can withstand the runaway speed of the 


Fic. 2.—TuHe Мах SWITCHBOARD. 


turbines, which is about 
1.9 times their normal 
speed. 

The full load efficiency 
of the generators is 
about 94 рег cent.; 
taking 80 per cent. as 
the average efficiency of 
the turbines and allowing 
2 per cent. losses in the 
bevel gears, the overall 
efficiency of the power 
station is, therefore, 
about 74 per cent. 

The switchboard for 
controlling the two 
generators and one. 
feeder is of the English 
Electric Company’s 
standard SXC cast-iron 
draw-out pillar type, and 
is illustrated in Fig. 2. 
This class of beard is 
particularly suitable for 
a station of the kind in 
question, as it combines 
a high degree of safety 
with extreme compact- 
ness. Each pillar consists 
of two main portions, a 
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stationary portion with supports and the sliding carriage 
carrying the oil switch, trip coils, instruments, etc. 
Isolating devices are arranged so that by withdrawing 
the sliding carriage the oil switch and other apparatus 
is entirely isolated from all live parts and can be 
inspected without danger of accidental contact, 

The oil switches are of the hand-operated free handle 
type with the “ English Electric " patented spring tank 
attachment, in which the tanks are attached to the top 
by means of a spring suspension device. The usual air 
cushion above the oil level, a fruitful source of explosion 
in many switches, is entirely omitted, and care is taken 
to eliminate all air pockets from this space; thus the 
gases caused by the arc when breaking current cannot 
mix with air and form an explosive mixture inside the 
switch. The level of the oil extends upwards into a 
narrow space enclosed by the rim of the oil vessel and 
the joint is made sufliciently tight to prevent oil splash- 
ing over accidentally, but is not intended to be gastight. 
Any momentary pressure, therefore, caused by breaking 
a heavy overload current is thus relieved through the 
medium of the spring suspension device, and at the 
same time any small amounts of gas are able to pass 
upwards and escape under the flange of the cover. 

All live parts are completely enclosed and the pillars 
are fully interlocked in order to render them fool-proof. 
It is not possible to withdraw the carriage unless the 
switch is in the ‘‘ off " position, and the carriage can- 
not be pushed into contact with the live conductors 
except with the switch tripped and the oil tank and top 
cover in position. The oil tank and cover can only be 
removed when the carriage is withdrawn and is con- 
sequently dead, thus affording complete protection from 
accidental contact with live conductors. Protection is 


afforded to the generators by three overload coils and a 
reverse power relay for each machine, operating through 
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an auxiliary relay on a low voltage trip coil energised 
by the individual exciter of the machine. Protection 
of the feeders is by simple overload coils. The feeder 
oil switches are fitted with buffer resistances and 
charging’ contacts, and a special earthing switch is 
provided for earthing the cables. 

A similar non-draw-out pillar matching up with the 


remainder of the board carries the sy nchronising gear 
and potential transformers. 
Owing to restriction of space the exciter gear is 


accommodated on a separate flat-back panel mounted on 
the wall adjacent to the switchboard, as seen in the 
illustration. 


GOOD FOR OSRAM 
—AT ANY RATE, 


No, we have in Piccadilly Circus the largest electric 
sign ever built and erected in England, and from the 
point of view of candle-power the largest in the world. 
Does this herald a race between the U.K. and the 
U.S.A. for supremacy in this field? We hope not. 
Further international complications are not wanted. 
If yow are in doubt about this, see daily morning and 
evening papers. ў 

The use of electric signs ought to be encouraged 
more than it is throughout the country as a whole, as 


these signs have a decided advertising value, and if 
conceived on dignified lines, with some kind of artistic 
relationship to their surroundings, can actually add to 


the amenities of a district. Moreover, their use 15 
obviously oí enefit to both the electricity supply and 
manufacturine industries. 


at Piccadilly 


Sign 


advertising Circus is, however, 


igne. n 
just a little bit overdone (some find the effect rather 
dazzling), although it can be claimed that the signs 


do not at present hide any features of architectural 
merit. 

Meanwhile, our business is to keep our readers 
informed of technical developments, so please refer to 


the illustrations (Figs. 1 and 2) which are reproduced 
from night photographs and explain the sign to some 
extent. There are 5,000 Osram lamps used to 
illuminate it—6o-watt Daylight Gasfilled lamps for 
tne channel letters, and colour sprayed Osrams for the 
borders. The use of the former for electric signs is 
growing rapidly, and the effect is certainly novel and 
brilliant. This moreover, the first occasion on 
which colour-sprayed lamps have been employed for 
sign work, and there is no reason why it should be the 
last, as the colours obtainable are many and beautiful ; 
whereas the range available in varnishes is limited 
and the colours crude. Further, the colours are per- 
manent, which varnish tints are not. The glass is 
coloured during the manufacture of the lamps, the pro- 


15, 


WIG. 2. 


the bulb with a semi- 
opaque or completely opaque enamel of appropriate 
colour, and stoving it on at high temperature. In 
addition to modifying the colour of the resultant light 
a highly efficient diffusion is obtained, resulting in the 
elimination of filament glare and opening up the 
possibility of the use of high illuminating and striking 
colour schemes without the risk of garishness. 


cess consisting of spraying 


In the sign 
apricot to fall 


in question the border lamps are tinted 
in with the colour scheme. They were 


manufactured at the Osram-G.E.C. Lamp Works 
within the 14 days between the placing of the order 


and the first exhibition of the film. 

The ‘total load is some 200 kw., 
orovision of a special service main. The sign was 
built by the Boro’ Billposting Co., Ltd., and the Strand 
Electric and Engineering Co., Ltd., to the instruction 
of Mr. Mortimer Norden (president and general 
manager of the Northern Sign Co., who, we are 
informed, are the largest manufacturers of electric 
signs in the U.S.A.). 

This gentleman, in an interview, is said to have 
declared that, with this new sign in load, Piccadilly 
Circus has a far more effective display of signs than 
Broadway, New York City, and that it would not have 
been possible to have produced so large a sign in 
America in the short time available (14 day 5). W hat 


a pity ! 


necessitating the 
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The WESTON 
Synchroscope 


The indications of this Synchroscope are infallible. 
A glance at it shows immediately to what degree the incoming 
machine is fast or slow. 


The movement of the pointer is smooth and certain, and inspires 


confidence. 

1 һе superior designs and construction of the instrument ensure 
a very long life and permanent accuracy throughout its life. 

It indicates exact synchronism within one degree of true phases 
coincidence throughout a wide range of frequency and voltage. 

It is impossible to make an error in synchronising with it. 

We invite the most minute and critical examination of the 
instrument, both electrically and mechanically, in comparison 
with any other synchroscope at present manufactured, and we 
MOD. L are confident that a comparative test of the instrument will 
226. : 


easily demonstrate the superiority of the Weston Synchroscope. 


Write for full p rticulars. 


WESTON ELECTRICAL INSTRUMENT CO., Ltd 


alim BS, Audrey Hoe. Ely ыасе, Hoori, | Е: С. 1. pte сше 


d, Smith, London.’ 


ACCUMULATORS 


The uses to which Accumulators can now 


be put are numerous, but no matter for 
{ Or what purpose a battery is required— 


whether for a hand-lamp or for house 


EV ER. у lighting—there is an Ediswan Accumu- 
A full 


і lator made to meet the need. 
| PI | PPOSE range of Accumula:ors is contained in the 
new Ediswan Catalogue No. AA. 253. 


ASK FOR A COPY. 


| THE EDISON SWAN ELECTRIC C.,L, 


Head Office: 123/5, QUEEN VICTORIA STREET, E.C. 4. 
Works: Ponders End, Middlesex. 
Branches in all large towns, 
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HART 


SPECIALISTS 
in the Manufacture of 


STORAGE Batteries 


for 
All Purposes. 


CENTRAL STATIONS. 
PRIVATE INSTALLATIONS. 
MOTOR CARS. m 
TELEGRAPH AND TELEPHONE WORK ` 
YACHT AND CARRIAGE LIGHTING. 
ELECTRIC LAUNCHES. 

PORTABLE AND LABORATORY WORK. 


сл 


| 


Ш 


ШШ 
| 


ШШ 


AREA 


[anl 


ШШ 


BRANCH OFFICES АТ 


ШИШ ШШШ ШШ ШШ ҮҮ 


ШЇ 


RADIO WORK. = BELFAST. 1 
Wrie for Illustrated Catalogue. = BRISTOL. : 
р ee ст СЕИ = DUBLIN. 
HART ACCUMULATOR G0., LTD, = © 
a5 а = a aS ^ па 
— YORK. 
= STRATFORD, LONDON, Е. 15. = 
TRADE mæ ST ANLEY = MARK. for Installation Contractors and Motor Fneineers. 
The largest Manufacturers of ee j | 
SURVEYING & DRAWING INSTRUMENTS 1.28 
іп the World. P 7 GEORGE ELLISON. 
L 7 Catalogue sent post Contractors to H.M. \ De a. 


free on application : : : Government: : Я E Uy ё 
MOTOR AMPERE CALCULATOR · 


Quality Unsurpassed. 


W. F. STANLEY & CO., LTD., 


Head Office—Show Room: 
286, High Holborn, London, W.C.1. 


JOHN OAKEY & SONS, LTD. 


MANUFA' TURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c 


Oakey’s “Flexible Twilled" Emery Cloth. 


For лузната Sewing Machine, Lock and Scale М: kers, and all purposes where 
great S RENGTH, DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & G RNET PAPER IN ROLLS. 
so yards long by 18 in., ao in., 24 in., зо in., 36 in., 4o in., 42 in, & 43 in, wide. 


“WELLINGTON” EMERY WHEELS. А У p 
5s. net, post free, from 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 : 
ALL BRITISH MADE S. RENTELL & Co., Ltd. iod" uz 


DIRECTIONS- macs го, 


mee it эе FEES ber a” ec 785 


PRICE E- Метт 
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' THERE IS А 


BEN/AM 


REFLECTOR 
Jer 

EVERY CLASS ¥ 

Еме 

INSTALLATION. 


e 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7- 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad.* 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half-year, 3s. 3d. a 
quarter in advance, postage prepaid in the United Kingdom an abroad. 

Questions to which an answer is required must be accompanied by а 11d. 
stamp for reply. When considered of sufficient interest, tì: n iswer will pro- 
bably appear in the paper. 

All remittanres payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


A warning to prospective consumers has been issued 
by the Electricity Supply Department of the Labour 
Borough of Stepney, couched in the 

The —— Limit. following terms :—‘‘ Intending con- 
sumers, before placing orders for the 

wiring of premises, should take steps to see that the 
contractor employs only Trade Union labour. Instruc- 
tions have been issued by the Union concerned to all 
its members employed in this undertaking not to con- 
nect any installation carried out by non-Union Labour. 

“The Electricity Supply Committee express no 
opinion on the matter, but they think it important that 
prospective consumers should be made aware of the 
facts."' 

And so do I. A Bolshevik pronouncement such as 
this should be broadcast far and wide, together with 
the identity of the source whence it springs. If I had 
the misfortune to reside in the area served by this com- 
munistic undertaking that would settle the question for 
me right away, I would either eschew electrical service 
altogether, or put in my own private plant, and take 
particular care to select non-union labour to fix it. 


When a Labour minority sets out to dictate not only to 
members of its own branch of industry, but also to the 
general body of the public whom it ostensibly serves, 
what they shall and shall not doin the matter of spend- 
ing their own money, it is time to kick, and kick hard. 
Trades unionism is not so popular to-day among the 
masses of workers that it can afford to arrogate to 
itself the autocratic powers of Lenin and Trotsky. In 
any event, the majority of decent thinking’ working 
men are too sensible to permit themselves to be con- 
trolled by fanatical minorities. The affair has its 
humorous side, inasmuch as this decree means. cutting 
off the trade union nose to spite the face of the same 


body. Obviously all ratepayers with any self-respect 
would not knuckle under to such arrogant terms, and 
the net result will be to discourage the growth of the 
local undertaking, with a consequent considerable loss 
of employment not only among wiremen, but also those 
employed in the manufacture of lamps, fittings, and 
other current consuming devices. My strong advice 


to intending consumers in Stepney is to ‘маі and 
ѕее. '" 
What will soon become to be known as the Elec- 


tricity Supply Breakdown season has commenced, and 
during the past week there have been 
The Breakdown serious failures in lighting and supply 
Season. at the Post Office, King Edward 
Street, and at Fulham, respectively. 
At the time of writing no official explanations as to the 
causes are available; but I mention these two pre- 
liminary instances as a warning to supply station 
engineers and mains superintendents to subject their 
respective systems to a rigid survey for incipient weak- 
nesses, in view of the increased winter loads, thus aim- 
ing at prevention or anticipation of possible annoying 
breakdowns at a later date. We are very jealous of 
the reputation of electrical service for reiiability, and 
it is up to the supplv undertakings to maintain that 
reputation. 

Coming events cast their shadows before, and the 
imminence of the municipal elections in November is 
foreshadowed by certain announce- 
ments of immediate reductions in 
municipal tramway fares, electricity 
supply tariffs, and other insidious 
concessions to the man in the street whom the average 
councillor, seeking re-election, regards as a colossal 
M—U—G, and not without reason. It is really 
amusing to hear the comments of the innocents on the 
wonderful success of the local electricity and tramway 
undertakings at this time of the year. How well they 
must be managed, and how-onsiderate the Committees 
are in cutting off that extra penny, and letting us have 
our current cheaper The future alderman's pound cf 
flesh is invariably overlooked, and *' Vote for Bloggs 
—He made tram-fares cheaper ” receives a rousing 
welcome at the November polls. When will it dawn on 
the intelligent electors that municipal wanglers always 
keep these little concessions up their sleeves, although 
they might well eive the public the benefit months in 
advance? 


The November 
Elections. 


Like the Channel Tunnel, the perennial project of a 
tunnel under the bed of the River Mersey to link up 
Liverpool with the Cheshire side of the 
river has again been revived for the 
umpteenth time. In view of the 
growth of local trade, traffic, and 
population, the scheme is about twenty years' overdue, 
for there is hopeless congestion in the cross-river traffic, 
and has been since the early days of the war. I have 
mvself waited in a queue of vehicles for three-quarters 
of an hour in the vain hope of crossing by ferry, as far 
back as 191g, and then gave up in disgust and 
travelled via Runcorn Transporter Bridge. Whether 
the present scheme matures or no is a moot question 
having regard to the general tendency to talk a lot and 
accomplish mothing, which has been the fate 'of most 


The Mersey 
Tunnel. 
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previous revivals of this time-worn project; but, at ail 
events, the present scheme appears to be strongly sup- 


ported, and is based on the recommendations of 
eminent engineers. 


There are no insuperable difficulties, and, as a war 
measure, the necessary tunnel could have been driven 
and open to traffic in far less than the two years now 
specified. "There appear to be two controversial points 
associated with the proposal, one of which concerns 


finance, the estimated cost of the tunnel being six 
millions, whilst the other has to do with the effete: sug- 
geston to carry tramways through the tunnel. 


С uriously enough Liv erpool authorities can only think 
in terms of their semi-derelict tramway service, which 
was one of the earliest in the provinces, and bears 
daily evidence of its age. The tramway system, the 
tramways load on the peower station, the tramway per- 
sonnel, the enormous number of passengers carried 
annually, the tramway receipts and tramway expendi- 
ture, overshadow everything else handled by the local 
Electricity Committee, and it is this tramway megalo- 
mania which probably accounts for the backwardness 
ef Liverpool! in domestic electric supply. 


Now there is likely to be a modern and commodicus 
tunnel under the Mersey, the City Fathers again drag 
in their pet tramways, and stipulate that these obso- 
lescent vehicles shall be accommodated with full run- 
ning powers and facilities to the total exclusion of 
pedestrian traffic. There is probably method in their 
madness, inasmuch as the imposition of tramway fares 
upon all who essay to cross the river by this means 
affords a convenient method of taking toll for the privi- 
lege. On the other hand, why burden a traffic tunnel 
with the incubus of a passenger transport system, 
which may be as obsolete as the proverbial Dodo in 
another ten or fifteen years? "The city tram service is 
even now a cause of considerable congestion in the 
busier streets of Liverpool, and by the time the tunnel 
is completed the problem is likely to have become 
much worse. Already tramways are barred from cen- 
tral London, and in all probability it will be necessary 
to similarly restrict their movements in Liverpool as 
well as cther large provincial cities. For congested 
thoroughfares they are already obsolete. 


As regards finance, there should be no difficulty in 
raising the necessary capital to construct the tunnel 
and its approaches. As a national asset the State 
should, and probably will, contribute upwards of fifty 
per cent. of the outlay. Once the scheme is in being, 
and the tunnel completed, however, it should not be a 
perpetual charge upon the community. After all, six 
millions are not hard to come by, spread over a term of 
years ; I see it reported that the total number of passen- 
gers carried across the Mersey during 1921: by the exist- 
ing Mersey Railw ay and the Ferry Steamers respect- 
iv ely was no less than 62,900,000, so that if every one 
of these passengers pald some two shillings a head per 
trip, the capital cost of the tunnel would be wiped out 
in twelve months; and-that, su: ‘ely, would be preferable 
to a prolonged era of vexatious tolls, with their 
attendant cost of collection, 


| 
1 


Reverting to tramways, my own impression is that 
the next quarter of a century will see city passenger 
transport problems solved on the dis- 
tributed load principle by means of 


The Never-stop 


Railway. moving side walks, escalators, and 
perhaps light railways on the '* never- 
stop " principle recently demonstrated at Southend. 


The advantages in the matter of load distribution, the 
avoidance of congestion, the elimination of strap- 
hanging, fighting for seats, vehicular congestion, and 
all the other obvious drawbacks to present-day tram- 
way traffic are sufficiently obvious to need no comment 
on my part. In any event, the tramway is doomed for 
central city service, and the sooner its sponsors realise 
this fact, and act accordingly, the better for the com- 
munity at large. 
ELEKTRON. 


Б. E. X. 


A recent visit revealed that very consideráble visual 
progress has been made during the last few weeks in 
the construction. of the several handsome buildings 
which will house the varied exhibits at the British 
Fznpire Exhibition (Wembley) next year. The largest 
and most important buildings, such as the Palace of 
Engineering and the Palace of Industry, are " perma- 
nent ’’ edifices of steel, brick and concrete. India is a 


“© semi-permanent’ structure, of steel, wood and 
plaster, and will be a very attractive building. Of the 
remaining erections most are "temporary", ie., the 


framework is of wood. We understand that flood 
lighting will be largely used and that most of the general 
lighting will be of the concealed type. The lake bids 
fair to be a truly ornamental piece of water spanned 
by several artistic bridges, and will be lighted at night 
on novel lines—the р being in shallow draught 
anchored boats with glass bottoms, through which the 
light will pass to mirrors on the bed of the lake, whence 
it will be reflected upwards so that the whole surface 
of the water will be illuminated. A feature of the 
lighting will be colour effects. 

Internal transport (for those who do not wish to 
walk from one building to another) will be by a fleet 
of battery-driven vehicles of various kinds. The rail- 
way facilities would seem to be ample, the stations 
being large and conyeniently arranged, while direct 
sidings are run into the grounds for delivery of goods 
in situ, e.g., the Palace of Engineering has seven bays, 
down the centre of each below floor level runs a railway 
track. Thus exhibits can be lifted by the overhead 
travelling cranes and deposited in the exact position 
required. When the last is In place the tracks will 
be covered by movable flooring. 1 

We noted also the very large motor parks for the 
accommodation of road vehicles, and the thorough 
precautions being taken against the possibility of 
damage to the exhibition by fire. Even in inclement 
weather the major part of the exhibition can be seen 
without the visitor exposing himself to the elements. 

It is interesting to note that over ten million pounds 
is being spent in preparation for this, the largest exhibi- 
tion ever held, and that between April and October a 
minimum attendance of 20 million people is expected. 
The price for admission has been fixed at rs. 6d. 

The latest information to reach us is thàt the Society 
of Motor Manufacturers and Traders, Ltd., who are 


OCTOBER 5, 1923 


contributing £10,000 towards their exhibit, which will 
occupy 50,000 sq. ft. and will embrace every kind of 
motor vehicle, are arranging for the actual practical 
demonstration of agricultural motors and power farm- 
ing implements close to the exhibition. 


SECONDARY BATTERIES. 
A RELIABILITY TEST. 


An interesting letter, indicating the long life and 
reliability of chloride accumulators for country house 
lighting, was received recently by the Chloride Electri- 
cal Storage Co., Ltd., from a user (who describes him- 
self as an amateur) in South Wales. The letter reads : 

** My storage battery of 15 cells, Ref. No. A.3275— 
7 plates, S type, put in in April, 1909, has given me 
the greatest satisfaction and no trouble, but unfortun- 
ately about 18 months ago I found it impossible to run 
the plant, and the cells were left standing. I have com- 
menced to run it again, and really so far the cells 
seem wonderful. Now would you advise me to put a 
little acid in? They have had nothing but distilled 
water all these years. If they need acid will you 
kindly forward me a carboy of 1215. x 


Correspondence. 
ELECTRICITY AND THE PRESERVATION 
OF FOOD. 


To the Editor of Evecrriciry. 

SiR,— Public interest has been aroused by articles in 
the Press on the use of food preservatives. 

A recent writer pointed out that much of the food 
preservation work carried cut now with chemicals could 
perhaps be effected with "cold "— he suggests that 
"cold " might be laid on like water, gas and elec- 
tricity. 

It would be a convenience to lay on “ соіа’ and 
vacuum " as we do electricity and water; the time 
for it perhaps is not yet, but there is a problem for the 
inventor which has never been solved, even if it is 
capable of solution—that is, the easy abstraction of heat 
from bodies but iittle hotter than the surrounding air. 

It is so simple with the electricitv to deliver heat 
or raise the temperature of a body, and so much more 
complicated to deliver ‘‘ cold " or extract heat from a 
body. 

There are refrigerating appliances, but they mostly 
contain reciprocating machinery, and the smallest are 
apt to represent considerable expenditure. 

The inventor who can give us the inverse of the 
electric fire and for a few pounds provide a cupboard 
or receptacle in which a body can be chilled or kept 
cold by a small expenditure of electrical energy should 
secure a big reward.— Yours faithfully, : 


« 


Т. W. BEAUCHAMP. 
- Director and Secretary, E.D.A 
September 28th, 1923. 


Meetings.—There will be a meeting of the Societe des 
Ingenieurs Civils de France (British Section) in the lecture 
theatre of the I.E.E., Savoy Place, Victoria Embankment, 
W.C.2, on Wednesday, October ro, 1923. at 6 p.m.. when Mr. 
Roger T. Smith, B.Sc., will deliver his presidential address 
for the session 1923-24. 
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NEW XCEL HEATING APPLIANCES. 


Two new Xcel devices have just been put on the 
market by the manufacturers, Automatic Telephone 
Manufacturing Co., Ltd. (Milton Road, Edge Lane, 
Liverpool. They are a new design of Xcel domesti 
iron and the Xcel-Fulray fire. The former is loaded 
to доо watts and can be obtained of 5 lb. or 6 lb. 
weight. The price is remarkably, low for a thoroughly 
well-designed and finished article. The original Xcel] 
irons, of which over 100,000 are in use, have been 
improved recently in some particulars. A label 
guaranteeing the element ‘‘ for all time," subject to 
certain reasonable conditions, is sent out with each 
iron. . 

The Fulray fire has an element designed to prevent 
sagging of the wire, and the whole clement glows a 
cheerful red. It is easily removable from the back. 
The copper reflector bowl is of deep parabolic contour 
and has a strong hinged flat-wire guard. A special 
feature is the large diameter base, which makes it 
difficult for the fire to be overturned, Even should this 
happen the heat rays are thrown upwards, away from 
the floor. A novel arrangement is also provided for 
adjustment of the angle at which the heat rays are 
directed. In this case also the list price is low. 


A NEW PUBLICATION ON FEED-WATER 
TREATMENT. 


The electrical power-station engineer will be inter- 
ested to learn that a new publication has just appeared, 
giving, in simple and concise fashion, the whole of 
the chemical principles involved in the treatment of 
boiler feedwater for ће prevention of scale and 
corrosion, particularly from the point of view of proper 
operation of softening plant. 

This book, Water Treatment, has been issued by 
Messrs. Brunner Mond and Co., Ltd., the well-known 
chemical manufacturers of Northwich, Cheshire, and 
may be obtained free of charge on application to the 
above address by anyone interested. .The treatment 
of feed-water. as far as the electrical engineer is ccn- 
cerned, is rather unusual. as it may be said to consist 
essentially cf two sets of problems, first, the softening 
of the ordinary hard make-up water, and secondly, the 
treatment of the mixture of the latter with the 
condensed water as actually going into the hoilers. 

The efficient working ef the softening plant 
undoubtedly in many power stations does nct receive 
the best attention, partly because it is a chemical 
problem, and also because the make-up is regarded as 
rather a subsidiary matter. This latter is, of course, 
an erroneous opinion, and the former difficulty, a very 
real one in many cases, can be largely remedied by a 
study of this book, which is divided into r4 sections. 
Special attention is given to the more difficult aspects 
of the matter, such as the removal of oil and greases 
and acids of various descriptions, both mineral and 
organic, together also with free COs. 

One frequent defect in softening plant is that the 
settling capacity is too small, whilst a common trouble 
is the removal of the last traces of magnesium, and 
the methods of avoiding this and other difficulties are 
clearly explained. ^ Certainly every effort should be 
made to see that the make-up water is reduced to at 
least 5 grains of hardness all the year round, and 
preferably 3-4 grains; and the great advantage of the 
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lime and soda ash treatment is that the water is 
delivered not only softened, but containing no soluble 
saline salts, so that the tendency to priming, a serious 
matter, of course, in water-tube boilers, is reduced to 
a minimum. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the сир of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a‘ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

_ Commencing with Question No. 101, а Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the neat twelve 
months. 

The words *' Questions and Answers " or “ Q” and “ A" should be placed at 
the top left-hand corner of all leiters intended for this column. 

QuEsTION No. 169. 

I wish to make a resistance to reduce a pressure of 
200 volts to 25 volts. I would appreciate details of size 
of wire, method of mounting coils, etc. The maximum 
current I wish to take from it is 15 amperes.—J. R. 
WOODHATCH, 

QUESTION No. 170. 

I desire to make a testing board suitable for testing 
motors, elements, etc. The supply is 200 volts. Can 
any reader tell me what instruments and apparatus I 
shall require, and method of  mounting?—]. К. 


WOODHATCH,., 


(Replies to Questions Nos. 169 and 170 must be 
received not later than October 27, 1923.) 


Answers to Questions. 
QUESTION No. 163. 

I have a room 32 ft. long and 18 ft. wide. I wish 
to light it with electric light. I wish to produce about 
6-foot candles intensity at the working plane, about 
4 ft. from the ground. I would appreciate details of 
how many points to fit and the candle-power of the 
lamps.—" CUTTER. " 

REPLIES TO QUESTION No. 163. 

The first prize (10s.) has been awarded to ‘М. M." 
for the following reply :— 

The accompanying sketch, Fig. 1, illustrates a sug- 
gested scheme of lighting. 


1-8 are 100 c.p. incandescent lamps. A, B, C and 
D are points on a horizontal plane four feet above the 
ground. The lamps are supposed to be six feet above 
this plane. 

Consider the illumination at point 4, this will be the 
middle point on the plane. 

Calculate from the formula :— 

_ powerofsource (c.p.) 
(distance)? (d?) 
where œ = incident angle of light. 

The whole of the eight lamps illuminate the point 4. 
Take first the two lamps, 2 and 7, these lamps are at 
an equal distance from 4, and therefore give an equal 
illuminating effect. 


I 0 


Illumination (I) X oO 


| 
X 
o 
o 
n 
8 


6 
E * 34)? = 1.98 foot candles. 
Fig. 2 will make this clear. 
4 and s give 1.72 foot candles. 


Similarly we find lamps 
Nos. 1, 3, 6 and 8 


Fic. 2. 


each give an equal effect. To calculate this we must 
find distance on the working plane between A and the 
vertical point below one of these four lamps. This 
is 

= Уб? + та = /205 = 14.3 feet. 
Proceeding as before, we find that the effect due to 
lamps 1, 3, 6 and 8 at point A is = .64 foot candle. 

Therefore at A the total illumination is = 1.98 + 
1.72 + .64 = 4.34 foot candles. 

Similarly : illumination at B = 3.4 f.c.; at С = 3.28 
f.c.; and at D = 3.38 f.c. 

Ordinary enamelled conical iron shades will be found 
quite satisfactory; more elaborate shades must have 
suitably fitted lamps in order to show any great advan- 
tage. 

By employing 200 c.p. lamps, with frosted bulbs, a 
pleasantly diffused illumination of approximately six- 
foot candles will be obtained. 

This arrangement will be simple to wire, and with 
three switches will give facility for regulation. 

If thought necessary, a larger number of lamps, say, 
14 of 60 c.p., could be arranged to give a more 
equable illumination. “ЖИНИМ 


The second prize (5s.) has been awarded to 
“F. P. S." for the following reply :— 
This problem can be attacked in several ways from 


both the scientific and practical aspect. The former 


| is naturally more exact and necessary in special cases, 
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but the latter is generally of sufficient accuracy. The 
data given in this problem is so broad that any attempt 
to deal with it on such a method as the “ polar curve "' 
would at once involve useless assumptions. It 15 
therefore best to treat the problem by the total Пих 
method. | 

We have here a room of 32 fi. X 18 ft., thus having 
an area of 576 sq. ft. on which the required illumina- 
tion is 6 c.p. ft. This would correspond to a total flux 
of 576 X 6, that is 3,456 lumens Yu 

Now the number of points for illumination is best 
fixed by the dimensions of the room, as the room must 
be divided into a number of parts approximately 
square, unless very special reflectors аге to be 
employed. In this case the room can be conveniently 
divided into two parts 18 X 16 ft. (Case A), or into 
eight parts 9 X 8 ft. (Case B), with a lamp in the 
centre of each part or section. \ 

Now if we assume that all the luminous flux is given 
to the working plane in Case A, we shall require lamps 
of 3,456/2, or 1,728 lumens, and in Case B lamps of 
3,456/8 or 432 lumens. 

It is now necessary to consider the height of the 
room, the nature cf the deccrations of both ceiling 
and walls, and the kind cf reflector used. 

If the reflector is of the prismatic glass variety an 
allowance of from 5 per cent. to.3o per cent. must be 
made for absorption in the reflector, a quantity that 
naturally may be increased to ro per cent. or 60 per 
cent. if the reflectors are dirty. | 

Even then a certain amount of light must directly 
reach the walls and ceilings, so that another allowance 
has to be made. Very good estimates can be made 
if the nature of the ceiling and walls are known, but 
here no data is available, so we will assume that the 
walls and ceiling are mediumly dark, and allow an 
extra so per cent. for this loss, in addition to the 10 
per cent. assumed lost in the glass cf the reflector. 

We will now deal with the two cases in parallel 
columns :— 


Case A. CaseB. 

Estimated lumens per unit 1,728 432 

Add ro per cent. for absorption... ^ 173 43 

Total — de 1,901 475 
Add so per cent. allowance due to 

absorption at ceilings and walls о5о 238 
Total lumens required per 

unit dos Ж - жоу 713 


The lamps available according to the figures of the 
lamp-makers are :— 
Case А :— 
240 vclts 200 watts giving 2,500 lumens (gasfilled). 
э, э» 300 » э) 
Case В :— 
240 volts 60 watts giving 
» » 100 » 


yy 33 


550 lumens (gasfilled). 
»- 1200 T 


yy ” 


It will be noticed that the illumination is much more 
efficient in Case A, which is due to the higher 
efficiency of the high wattage lamps. The voltage of 
the lamps has been assumed to be 240, as this is now 
the most common voltage, and the lumens per watt 
are somewhat dependent on the voltage. Lamps of a 
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lower voltage would give a larger illumination or more 
lumens for the same consumption of current. 

In Case А it is quite probable that the smaller lamp 
would give the required illumination ; but in Case B we 
should have to use the larger lamp, unless we used a 
240 volt 100 c.p. vacuum lamp. Needless to say this 
would not add to the efficiency, as the current con- 
sumption would be greater than with the 100 watt lamp 
mentioned before. 

The method adopted їп Case B, with the eight 
points, would be better as regards the uniformity of 
illumination, as in Case A approximately uniform illu- 
mination could only be cbtained with very expensive 
reflectors. This would be largely balanced by the 
saving in the cost of installation of the two points 
only, in place of the eight required in Case B. 

The height of the reflectors depends on the particular 
make selected, and can at once be seen by the informa- 
tion given by the makers. It should be noted that in 
Case A it would be important to cbtain the exactly 
correct height for uniform illumination, but in Case В 
this is not so essential. NEE, St 


Tue LicENcE QUESTION Now SETTLED. 


The long-awaited decision of the P.M.G. witn regard 
to the issue of licences, provision and control of Broad- 
casting, etc., were published on Monday night, together 
with the report of the Committee appointed toi investi- 
gate the muddle which had ensued ''largely owing to 
the unforeseen facility, cheapness and popularity of the 
construction of home-made sets," and to formulate 
suggestions to get the industry again in a healthy 
state. 

The P.M.G. has adopted the Committee's proposals 
to a very considerable-extent, but not entirely, e.g., 
the Committee recommends the issue of a single licence 
for ros. (of which 7s. 6d. would go to the B.B.C.), 
Lut in view of the existing agreements the P.M.G. has 
introduced a temporary licensing scheme, to run until 
the end of 1924, as follows :—(1) 105. licences in 
respect of receiving sets marked '' B.B.C.” are con- 
tinued. (2) '' Constructor's"' licences at an annual 
fee of 15s. are available on application to a Post Office 
fas and from yesterdav) fcr listeners-in who make their 
own sets. Only a simple form has to be filled up, 
the most important part of it being a declaration that 
the applicant will not knowingly use parts of other 
than British manufacture. To those who already 
»ossess unlicensed manufactured or home-made sets 
(without limitation as to the country of origin of the 
constituent parts) a special interim licence will be 
issued at a fee of 15s., provided they make application 
before the rsth of this month. Under these conditions 
no charge will be made and no proceedings taken in 
respect of past user. (It is estimated that at least 
200,000 persons come under this category.) (3) The 
issue of “experimenter’s” licences, at an annual 
fee of ros., will be continued from the G.P.O. to bona- 
fide experimenters, who undertake not to use the 
broadcast programmes except for experimental 
purposes. The above system of licensing will be con- 
tinued till December 31, 1924, after which it will be 
possible for the single form of Broadcast Reception 
licence, recommended by the Committee, to be intro- 
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duced "without any condition as to the marking or 
origin of the licensed apparatus if it should then be 
thought desirable.” 

Parliament will be asked to approve the payment 
to the B.B.C. of 12s. 6d. and 7s. 6d. from the 15s. 
* Constructors’? . мапама ros; BSB C. licences 
respectively. An advisory board to assist the P.M.G. 
is to be appointed. } 

Royalties on approved apparatus to the B.B.C. are 
to be cut down, so that a reduction in prices should 
be possible. Provided that the B.B.C. supply a satis- 
factory service and erect additional stations where the 
P.M.G. may consider them necessary, he will not 
license any other broadcasting service ‘before 
December 31, 1924. After that date the policy will 
depend entirely on the initiative shown by the company 
in giving listeners-in the varied and efficient service to 
which they are entitled. 

The Committee’s Report is full of suggestions which 
cannet be dealt with here in this issue. The great 
point is that every user must now pay his quota towards 
the cost of the services rendered him, and the P.O. 
is armed with authority to proceed against unlicensed 
users of receiving sets. 


DISEASES MET WITH IN STORAGE BATTERIES. 


Storage batteries possess several advantages in a 
power and lighting installation, and among these may 
be mentioned :— 

(а) the low resistance of the cells (of the order 1-1,000 
ohm), the high e.m.f. (about 2.4 volts), and therefore 
the furnishing of heavy currents. 

(b) the ease with which they may be re-charged. 

(c) their use as an auxiliary in taking the “ peak " 
load in a generating station, the generators charging- 
up the cells during the low output period of 
the day. 

Despite these assets, there is much to be said on the 
“ debit" side, and this is especially so in considering 
the diseases to which they are subject. These are :— 

(1) Sulphating.—Unless proper care and maintenance 
are taken, this soon sets up and gives rise to deteriora- 
tion. It is now recognised that it is due to the formation 
of an insoluble sulphate—a molecular compound of the 
normal sulphate (PbSO,) and the,oxide (PbO), thus 
having the composition (Pb,SO;). It forms during 
discharge and is found in white patches on the plates, 
and, as it will not easily re-dissolve, the capacity of a 
cell is thereby reduced. 

The contributing causes are over-discharging, under- 
charging, using acid of the wrong specific gravity, 
and allowing a cell to be out of commission for a long 
period. There is no “royal” remedy for restoring such 
a cell to its normal voltage, and the best advice is to 
follow rigidly the instructions laid down by the makers, 
more especially stopping the discharge when the voltage 
falls to 1.8 Experience shows that a good course to 
follow is to give a long-continued charge below the 
normal until the plates have assumed a reddish-brown 
colour for the positive, and a grey colour for the negative. 

(2) Buckling.—This is the distortion of the positive 
plate, and is consequent on sulphating, and. in itsturn, 
may set up short-circuiting. It is allowed to be due 
to the changein density—there is an increase in volume, 
as the sulphate has a higher specific gravity than the 
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peroxide, PbO,. This brings about unequal expansions 
when the cell is in operation, the grid being thereby 
distorted. By not discharging too rapidly or too far 
would ensure that the latter would expand uniformly 
and buckling avoided. 


(3) Sediment in Cells.—Material which may fall from 
the plates, especially the middle ones, will accumulate 
at the bottom and ultimately short-circuit the cell. 
The acid should be siphoned off and the sediment washed 
out. | 

“In and Out" of Commission.—lf a long period 
is to elapse—say, several months—before using a cell, 
charge up to 2.4 volts and discharge slowly until the 
voltmeter reads 1.8 volts. Siphon off the dilute acid, 
fll with water and discharge until the voltage is nil. 
Now connect the terminals for twenty-four hours and 


draw off the water. When putting in commission 
again, add the electrolyte—sulphuric acid diluted 


with four parts of distilled water—so that the specific 
gravity is 1.25. The acid should be free from iron, 
arsenic, nitric or hydrochloric acids, so that the com- 
mercial acid should not be used, but chemically pure 
oll of vitriol. 

Indications of a fully-charged Baltery.—There are 
three tests which, taken together, form a guide as to a 
battery which has a complete charge, viz. :— 

(a) “ Boiling " or Gassing.—This would denote that 
the charging current is being uselessly employed in 
electrolysing the water of the dilute acid, without a 
corresponding production of the active material on 
the positive plate. 

(b) The test with the hydrometer—there will be a rise 
in density, owing to the sulphate being turned out of 
the paste into the acid. 

(c) The voltmeter reading across the terminals. 

Low Voltage Cells.—Sometimes several cells in a 
battery will not charge up to the voltage indicated 
by the others, and several methods may be used to 
restore them. One of the best is to give such cells an 
individual charge by a small generator called a “ milking 
booster," without disconnecting them from the battery 
when the latter is discharging. Another way is to over- 
charge the whole battery until the low cells rise to the 
rated value, or, lastly, cut them out of circuit during 
several discharges and in again during charge. 


THE ARMATURE WINDER'S FRIEND. 


Winder : 
Joe.” ч 

Joe: ‘‘ What do you mean? ” 

Winder: ‘‘ The black anti." 

Joe: “ That’s not the armature winder’s friend. 
The only friend we have is ‘ Armature Winding,’ by 
Sylvester. It’s 8s. post free from ELECTRICITY office.” 


(gee oy erama юш 


“ Hand me the ‘ armature winder’s friend,’ 


East Anglia.—A London financial group has obtained control 
of East Anglian Electricity; Ltd., with a view to developing it 
on much larger lines. Mr. А. Hugh Seabrook, M.I.Mech.E., . 
M.LE.E., of Sir Charles Bright and Partners, Ltd., consulting 
engineers to the company, has prepared an extensive scheme 
for the electrical development of rural East Anglia, and the 
services of Mr. B. G. Drummond, M.I.E.E., bave been secured 
as general manager of the company, whose headquarters їп the 
meantime will be at Felixstowe. Mr. Drummond has been 
manager and resident engineer to the Hendon E.S. Co., Ltd., 
one of the most successful undertakings in the country since its 
inception sixteen years ago. 
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Reviews of Books, &c- 


[Books noticed in this columm will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


TECHNICAL COLLEGE, BRADFORD: PROSPECTUS 1923- 
24.—We have pleasure in bringing to the notice of our 
readers the new prospectus of diploma and special day 
courses in the Bradford Technical College. The courses 
of study include civil, mechanical, and electrical 
engineering ; also textiles, chemistry, dyeing, biology, 
mathematics and physics. There is a most liberal list 
of college awards and scholarships, and the social side 


is well catered for, and from a perusal of the pro- 


spectus we are most favourably impressed by the 
admirable equipment of every department. There is 
evidently every facility for the acquisition of that 
technical training which is so essential to our industrial 
future. 


ENGINEERS’ Роскет TECHNICAL DICTIONARY, FRENCH- 
Емсілѕн. Ву M. Lvoff. Pp. 150. (Spon, gs. 6d. 
net.)—This useful little book contains a large number 
of engineering and technical words which, it is claimed, 
are not to be found in other dictionaries even of much 
larger size. It is particularly concerned with mechani- 
cal and electrical engineering, the iron and steel 
industry, aeronautics, the motor car and cycle industry, 
and legal and commercial words used in contracts and 
specifications. The author's long experience in the 
professional translation of technical literature affords 
him excellent opportunity of choosing the subject 
matter for a work of this kind. We have already 
learnt much from it, and propose to keep it on our desk 
ready for immediate use. The price, it will be noted, 
is extremely reasonable, and we have no hesitation in 
recommending: this dictionary to our readers. 


ELECTRICITY SuPPLY IN THE Lonpon AND НОМЕ 
CouNTIES DISTRICT, 1920-21-22. Pp. 59. (King, ss.) 
—These returns relate to electricity supply in the 
London district, and show the various authorities with 
the authorised areas of supply, together with an 
analysis of the accounts of each undertaking for the 
year ending March 31, 1921 (or December 31, 1921), 
and also miscellaneous statistics for the same period, 
relating to capacity, output, charges, assessments, etc. 
This information is, of course, of the utmost value to 
anyone concerned with electcicity supply in the Metro- 
politan district, and the publication, which includes two 
excellent coloured maps, is recommended to our readers 
as a most useful work of reference. 


THE BRITISH ACETYLENE AND WELDING HANDBOOK. 
Prepared by a committee of the British Acetylene and 
Welding Association. 384 pp. (illustrated). 7s. ба. 
net., 8s. post free.—This authoritative book of refer- 
ence relating to the acctylene and oxy-acetylene welding 
industries is literally indispensable to everyone engaged 
in the carbide, acetylene, oxygen and welding’ indus- 
tries, and it is equally useful to traders and buyers. 
It provides in compact and convenient form all the 
statutory and official orders, regulations, transport 
conditions, etc., relating to acetylene and calcium car- 
bide; and in addition there is a great deal of technical 
information relating to the properties and use of acety- 
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Just Oul.—NEW EDITION OF W. P. MAYCOCK'S 
POPULAR HANDBOOK— 


ELECTRIC WIRING TABLES 


Fourth Edition, thoroughly revised by F. CHARLES 
RAPHAEL, M.I.E.E., so as to bring it into line with the 
recent changes in the I.E.E. Wiring Rules and in the 
Standard Table of Copper Conductors which has been 
adopted by the Cable Makers’ Assn. Handy in size (it 
is printed on very thin paper, and fits into the vest 
pocket}, it is a book which every electrical engineer and 
practical wireman should carry. Price 3/6 net. 


ELECTRIC WIRING, FITTINGS, 
SWITCHES AND LAMPS 


By W. PERREN Maycock, M.I.E.E. A thoroughly 
practical book for engineers, wiremen and students. 
Fifth Edition, with 620 illustrations, 628 pp. 10/6 net. 


ELECTRIC WIRING DIAGRAMS 


By the same author. Illustrating Circuit Connections 
for Supply Mains, Distribution Boards, Transformers, 
Lamps, Heaters, Motors, Bells, Private Generating 
Plant, etc., etc. 246 illustrations. 5/— net. 


PRACTICAL ELECTRIC LIGHT 
FITTING 


By F. C. Arrsoprr. New (Ninth) Edition just out. 
Thoroughly revised and largely re-written, this edition 
deals with the newest types of lamps and fittings, heating 
and cooking appliances, the new systems of house 
wiring, testing, meters, and private house installations. 
With 269 illustrations. 7/6 net. 


A SMALL BOOK ON ELECTRIC 
MOTORS 


By W. PERREN Maycock, M.LE.E. A simply 
and profusely written book for those desiring easily 
understood information about motors (C.C. and A.C.), 
their action and control. With 128 illustrations. 
6/— net. 


WHITTAKERS ELECTRICAL 
ENGINEERS POCKET BOOK 


Written by Specialists in each branch of electrical 
engineering. Fifth Edition, thoroughly revised and 
brought up-to-date and edited by R. E. NEALE, B.Sc. 
(Hons.), A.C.G.I., A.M.LE.E. 670 pp., 323 1llustra- 
tions. Price 10/6 net. 


“We tried it with several pet questions and it an- 
swered them ail in record time."— 77e Electrical Times. 


“ The work as a whole can be confidently recommended 
as a valuable addition to the library of the electrical 
engineer.” —The Electrical Review. 


Full particulars and Complete List 
will be sent post free on requesl 


PITMAN PARKER STREET, 


KINGSWAY, W.C.2 
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lene, and all the equipment and accessories for acety- 
lene welding, cutting and lighting. Illustrated 
descriptions of all the leading types of acetylene 


generators form one of the many useful sections of the 
book and other useful features are the lists of patents, 
books and periodicals. This volume will undoubtedly 
be widely welcomed as the handbook on acetylene. 


Various Items, 


Tenders Accepted.— The tender of Siemens and English Elec- 
tric Lamp Co., Ltd., has been accepted by the G.P.O., for 
Siemens vacuum and 'gasfilled type lamps in quantities as may 
be demanded from time to time during the twelve months 
ending August 31, 1924. 

Hospitality.—4 public luncheon in honour of the Dominion 
Prime Ministers and other delegates to the Imperial Clonference 
is being given by the British Empire Producers’ Organisation 


at the Fishmongers' Hall, London Bridge, on Friday, the 
19th inst. The chairman of the organisation, Mr. Ben H. 
Morgan, will take the chair. 


Е Т.С. Old Students’ Association. The annual general meet- 
ing is called for 7 p.m. on Friday, October 12, at the Finsbury 
Technical College. The annual dinner will take place at the 
Engineers Club, Coventry Street, W.1, on Saturday, Novem- 
ber 10, at 6.30 p.m. Mr. W. M. Mordey, the President, will 
occupy the chair, The balance-sheet is a satisfactory looking 
document, but the Association's magazine has not been pub 
lished so frequently as is desirable. Members of the Associa- 
tion should cast aside their apathy and turn up at the annual 
general meeting. 

Educational.—At the present time quite a large number of 
young men are either arranging for courses of study in elec 
tricity or have definitely joined up with certain technical insti- 
tutes, and in many other cases there may be readers who wish 
to study quietly at home. In the latter event they will be 
interested in the advertisement of the Caxton Publishing Co. 
on September 28, dealing with “The Book of Electrical Installa- 
tions.” This work holds a very high reputation for the practic al 
nature of its contents, and is certain to be well worth the 
careful consideration of those who may be interested in this 
particular branch of the science. 

Railway Signalling —Part I., 1923, of “The Proceedings of 
the Institution of Railway Signal Engineers " has just recently 
been published, price 7s. 6d. net, and. is well worthy of careful 
perusal by interested readers who are not already members of 
this particular Institution. In addition to a report of the annual 
general meeting and presidential address given on Febr uary 14 
last, it contains reprints of very instructive papers on “Railway 
Accidents,” “Signalling Apparatus for Use in Foggy Weather 
and Snow on the Metropolitan Railway,” and “The Theory of 
Interlocking," together with quite a number of clea: diagrams 
illustrating the important points referred to in the body of the 
text. There is also a report on the third annual summer 
meeting and a complete list of the officers and merser ot the 
various ¢rades. Mr. M. G. Tweedie, A.M IL E.E., the Hon. 
Sec. of the Institution, is to be congratulated most heartily on 
its very flourishing condition, much of which is due to the 
enthusiastic way in which he works om its behalf, 

* Experimental Wireless.’’—We extend a cordial welcome to 
the new monthly journal under this title, which made its 
appearance on October 1. The f 
Percival Marshall and Co., of Model Engineer fame, is 
voucher that it will be a carefully edited and е prodnoed 
publication to which we can wish every success, and the copy 
now before us gives every promise of a prosperous future in 
the field which it aspires to cover—viz., wireless experimental 
and research work. The contents of the first issue include an 
important article by the Radio Research Board on “The 
Fading of Signals,” and by Mr. E. W. B. Gill, M.A., B.Sc., 
of Merton College, Oxford, on “The Maintenance of High- 
frequency Oscillations by Valves." Other interesting contri- 
butions deal with “The Uses of Neon-Lamps for Wireless," 
“The Operation and Design of Tuned Anode Receivers,” 
“Efficient Transmission,’ and “The Measurement of Aerial 
Resistance." A description cf a complete Super-Sonic receiver 
and an interesting system of speech amplification will be new 
to many readers. The journal contains 56 pages, and is pub- 
lished at 1s. net by Percival Marshall and Co., 66, Farringdon 
Street, London, E.C.4. 
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Social. [he first smoking concert of the forthcoming session 
of the E.ectro Harmonic Soc'ety will be held in the Caxton 
Hall, Westminster, on Friday, October r2, and we have every 
reason to believe that the meeting will be well supported, as it 
always means a happy reunion for old friends. t 

Electric Welding —A meeting of the Inst. of Welding En- 
gineers will be held at the Holborn Restaurant at 8 p.m. оп 
the roth inst., at which two papers, one on “Electric Welding ” 
and the other on *Gas Welding," will be read. Tickets of 
PUT E. can be had on application to the Hon. Secretary at 

Red Lion Square, Holborn, London, W.C.r. 

Appointments Vacant.—The Civil Service Commissioners 
announce that an open competitive examination in the Engineer- 
in-Ch:ef's Department of the General Post Office will be held in 
London commencing on November 6. The age limits are from 
20 to 25, with certain extensions. Full details, together with 
forms of application, may be obtained from the Secretary of 
the Civii Service Commission, Burlington Gardens, London, 
Wa 

Meetings. —Mr. T. Cooper, M.Inst.C.E., the President-elect 
of the Inst. of Engineers- -in-Charge, will. deliver his address 
to the members at the St. Bride "Institute, Bride Lane, Fleet 
Street, E.C.4, on Wednesday, the 1oth inst., at 7.30 p.m., on 
*Engineering Records and Their Value to dc i:ngineer-in- 
Charge." Dr, Hele-Shaw in the chair.—— The Junior Inst. of 
Engineers will meet on Friday, the sth inst. Lecturette, 

* Design of Underground Cable Systems," by Major A. M. 


Taylor, M-T-E- E. (slides). Also on Friday, the 12th inst., Mr. 
W. Yorath Lewis, M.I.Mech.E , will deliver a paper on 
“The Never-stop Railway " (slides), and on Friday, the 19th 


inst., lecturette, “The Gas Boiler (or Circulator) and its Appii- 
cation," by F. W. Dye diagrams and demonstrations) All at 
39, Victoria Street, S.W., at 7.30 p.m. 

Personal—The Mr. Robert Archer George Read, trading 
under the name of Read and Partners, at 115, Baker Street, 
West, who recently met with an unfortunate death, has no 
connection whatever with Mr. Herbert James Read, the manag- 
ing director of Read and Partners, Ltd., electrical engineers, 
of 53, Victoria Street, S.W.t, and of Reading; and Read and 
Partners, Ltd., have no connection with any other firm of the 
same пате, 

Austria.—The report on the Industrial and Commercial Condi- 
tions in Austria has just been issued by the Dept. of Overseas 
Trade, and may be obtained from H.M. Stationery Office, or 
from Erzcrmrcirv Office, price 2s, 2d. net, post free. It gives 
an interesting account of the progress which is now being made 
by Austria since the finances have been taken in hand by the 
League of Nations, and should prove of direct value to all 
British firms who wish to improve their export trade to a 
country which is now showing steady signs of revival. 
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MORE LIGHT—BETTER LIGHTING. 


By THE '' Osram BABY." 


Ever since the introduction of the Osram lamp to 
the public the makers have devoted much time, tho vught 
and money to technical development and improve- 
ment of the manufacturing processes, with the result 
that every year new designs and better lamps have 
been put on the market. Every year, too, there has 
been an Osram Publicity Campaign, annually more 
comprehensive, devoted to the creation of a demand 
for the Trade to fill. Each campaign has been char- 
acterised by some outstanding feature—e.g., the 
Osram Elephant, the Osram Bird, the Osram Lion, 
etc. This year we have been presented with the 
Osram Baby, who first saw the light of day only last 
month on hoardings throughout the country. It will 
be agreed that it bears evidence of much careful study 
as regards detail and colouring, and 1s a credit to the 
artist, Mr. Septimus Scott. A pretty picture is of 
itself useless as an advertising design, which must also 
convey an idea and by some means or other be talked 
about by the public. Success in these directions has 
been attained in the past by most of the Osram designs, 
and this year the public 15 : сопсегпеа as to whether 
the child is a boy or a girl. In addition no one can 
deny that the underlying idea is very clever from an 
advertising point of view. As usual, the design 1s 
applied to the whole of this season's Osram adver- 
tising, with the object of thoroughly familiarising: it 
in the mind of the public by constant repetition. 

Twenty THOUSAND POSTERS. 

We are informed that no less than 20,000 of these 
““ Кау of Sunshine " posters are being used. They 
have been produced for the hoardings in two sizes, 
viz., sixteen-sheet double crown (120 in. by 80 in.) 
and eight-sheet double crown (80 in. by бо in.), and 
are now showing in some 250 separate towns in Great 
Britain. 

Reproductions of the 
provided by the G.E.C. in 


same design have also been 
the form of window 


bills 
1 


and showcards for the use of resellers in their shop 
windows and showrooms to provide a means of link- 
ing up with the national posting scheme. 


MiLLIONS wiLL READ OSRAM ADVERTISEMENTS, 

Another main feature is a comprehensive daily and 
weekly newspaper campaign, designed to carry the 
Osram story into the houses, shops, offices and factories 
of the nation. Regular weekly announcements of sub- 
stantial size are appearing in the leading London dailies 
and in some hundreds of provincial papers throughout 
the lighting season. As with the posters, these Press 
advertisements recommend their readers to purchase 
Osram lamps from their local trade dealers, with 
resulting benefits to the latter. 


Toa 
NIGHT LICHT 


M 


Fic. r.—AÀ SELECTION OF OSRAM LITERATURE. 


Dav. 
Other means of publicity for reaching the user in- 
clude displayed advertisements in magazines and society 
weeklies, on railway stations, in tubes and tramcars, 
on theatre programmes, by lantern slides exhibited at 
cinemas and theatres, electric night signs in the West 


REACHING THE PuBLIC AT Att. HOURS OF THE 


End of London. and in prcvincial towns, etc. The 
keynote to all the advertising and the main theme 
underlying the whole is the advocation of “ More 
Light " and “ Better L ighting."' 


A very interesting € ampaign within a c ampaign was 
carried out on the eve of the change in daylight hours, 
when over half a million electric-light consumers re- 
ceived from the G.E.C. on their breakfast table a re- 
minde: to put their clocks back, acco mpanied by a 
useful little souvenir in the form of an attr: ictive blot- 
ter incorporating the new '* Osram Baby ' design. 
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A New Osram CATALOGUE. 

Amongst the material supplied to the Trade this sea- 
son the most important feature’ is probably the issue 
of a new complete Osram catalogue. This publication, 
a сору of which we have before us, is an entirely new 
departure in G.E.C. catalogues, not only by reason of 
the new method (litho offset) which has been used for 
reproducing the illustrations, but also because it con- 
tains information and data regarding electric lamps and 
lighting, set out in a most clear and easily understood 
fashion, which should prove of value not only to re- 
sellers, but also to all who use the lamps extensively. 


Tue ‘‘ WHITE OSRAM.” 

Another innovation, particulars of which are given in 
the main catalogue, 1s the introduction of the ** White 
Osram,” a lamp which, it is expected, will find a very 
large market. It is a gasfilled lamp, the bulb of 
which has been subjected to a process of spraying dur- 
ing manufacture. The effect produced is that of a 
standard gasfilled lamp in an opal bulb, but without 
the disadvantages oi the latter. For instance, the 


light absorption amounts to only 6 per cent.—very 
much lower than that of a lamp in an opal bulb. More- 


over, the price is much less than that of an opal lamp, 
being only то per cent. more than that of a gasfilled 
lamp with clear glass bulb. The resultant illumination 
is entirely devoid of glare or dazzle. 


THE Suppry or FOLprERs. 

Following their normal practice, the G. E.C. have pro- 
vided a variety of attractive folders, which they are 
offering to all recognised resellers, and upon which 
they print the reseller’s name and address without 
charge. These consist of a folder dealing with stan- 
dard type Osram gasfilled and vacuum lamps, one 


Osram | 


Fic. 2.-— Ги ‘‘ Osram ВАвүу " WINDOW CENTRE PIECE. 


dealing with the “ White Osram " lamp, another de- 
scribing the Osram daylight lamp, another dealing with 
Osram Candle and Striplite lamps, and other special 
types, an attractive general propaganda folder, illus- 
trating the colours of well-known racehorse owners, 
and cae of similar nature 3llustratine the colours of 


well-known football teams. The discriminate use of 


these folders by the reseller for local circularising 
should materially assist in stimulating interest and de- 
mand, and the trader cannot but appreciate sales aids 
of this description. 


AN ATTRACTIVE Winpow CENTRE-PIECE. 

There are, in addition, a large number of sales aids, 
amongst which is a window centre-piece in the form 
of a box sign, showing a cut-out figure of the ‘‘ Osram 
Baby "' in the act of switching on the light. We under- 
stand that these are supplied to dealers complete with 
lampholder and three yards of flexible cord and adaptor. 


|. ATRADE ORGAN FOR THE INFORMATION OF DEALERS AND ALL INTERESTED IN ^ 
| TME MI HANOISING OF ELECTRICAL ACCESSORIES.FOR LIGHTING PURPOSES 


BULLETIN.” 


3.—'' THE OSRAM 


The best effect is obtained by the use of a 60-watt 
'" White Osram ”” lamp, and if a flasher is added a 
realistic impression of the switching on and off is 
obtained. These pieces will be distributed to resellers 
upon application. 

SHOWCARDS AND Window BILLs ror Winpow Dispray. 

A variety of different showcards and window bills 
in different shapes and sizes, enamelled iron swinging 
signs, enamelled window letters, cut-out counter cards, 
and other such-like material are included under this 
heading. 

Osram AUTOMOBILE Lamps. 

These find a place in the campaign by the issue of 
a new folder, giving: particulars of the reduced prices 
and the recent standardised sizes of bulbs. On the 
back of a new showcard is a complete price schedule 
and a maximum and minimum stock guide. Adver- 
tisements will appear in the motoring papers. 

“ THe OsRAM BULLETIN.” 

This is a monthly paper devcted to the merchandis- 
ing of lamps and lighting. "The first issue was made 
on the rst inst. to all dealers in lamps. It will be 
issued monthly throughout the lighting season. 


Chile.—A report on the financial and industrial conditions in 
Chile has just been issued by the Department of Overseas Trade, 
and may be obtained from H.M. Stationery Office ог 
Evecrriciry Office, price 25. 2d. post free. In it reference is 
made to the electrification of certain important railways in 
Chile, as well as to trade conditions generally, and the hope 
is expressed that British merchants will do their best to 
develop their trade in this important South American Republic. 
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DEVELOPMENTS IN THE ACCUMULATOR 
SUPERHEATER. 


Within the past year or two there has been a great 
increase in what may be termed standard power station 
boiler pressures and temperatures of superheat, and 
to-day modern practice for superstation work is some- 
thing like 350 lb. and 700° F. 

Roughly, the steam consumption of a turbine de- 
creases about т per cent. for each то? F. increase in 
superheat up to тоо? F. From 100-200? F. the bene- 
ficial results are then slightly less, being about r per 
cent. for every 12° F. rise, and similarly from 200- 
300? F. the decrease in consumption corresponds to 
about 1 per cent. for every 14° F. That is to say, 
roo? F. superheat reduces the steam consumption of 
a turbine ro per cent., and 200° F. 184 per cent., whilst 
with a very large amount of superheat, such as 300° F., 
the figure is 25 per cent., and there is, of course, also 
the additional advantage of the elimination of the erosion 
of the blades due to water particles in wet steam. 


It must be remembered, however, that these figures 
do not actually correspond to the reduction in the 
coal bill at the boiler plant, as the evaporation per- 
formance of a boiler is somewhat reduced in proportion 
as the amount of superheat is increased. The net 
saving in the coal bill due to superheating is roughly 
in the case of a turbine about 74 per cent. for 100° F. 
superheat, and for 200? F superheat something like 
12 per cent. 

In connection with the science of superheating it 1s 
very interesting to note that Messrs. Daniel Adamson 
and Co., Ltd., of Dukinfield, near Manchester, well 
known, of course, for over 70 years past in connection 
with boilers, superheaters, and various other branches 
of engineering, including, during the past 20 years 
the “ Rateau " impulse turbine, have now perfected 
a sectional modification of their accumulator super- 
heater. In both types the ingenious principle is adopted 
of a wide tube with a central gilled hollow cast-iron 
core, which splits the steam into five thin layers, and 
increases the heat transfer, whilst at the same time 
giving greater strength and an accumulator effect, 
because the core stores up heat and equalises the normal 
fluctuations in superheated steam. 


In this new ‘‘ A. B. SECTIONAL ” type, the super- 
heater tubes are made frota solid drawn, weldless, 
mild steel, being 4 in. outside diameter and 2 in. thick, 
suspended as usual in the flames and hot gases, and 
connected to 4 in. nipples on the under part of the 
two top headers by means of a special screwed union 
joint. The ends of the tubes are also fitted with heavy 
octagonal steel nuts, screwed to suit the header 
nipples, so that when these nuts are screwed up, the 
tubes, which have been staved out by special tools, 
are forced up against the nipples, a steam-tight joint 
being made by means of an intervening soft corrugated 
copper joint ring. In this way also the screw! threads 
being inside the nuts are entirely protected from the 
action of the hot gases, including grit or scale. The 
tubes are also ‘‘ staggered "' so as to increase the effi- 
ciency of the heat transfer and reduce the resistance 
to the passage of the gases. 

The two headers are circular, being made from 6 in. 
bore solid-drawn steel tubing with the 4 in. screwed 
nipples welded on underneath, as already mentioned. 


Both headers are fitted with flanges bolted on at each 
end, and the headers also include two 6 in. branches 
for inlet and outlet steam connections, welded on as 
usual. 


The steam passes down the vertical tube of the loop 
and is split up by the central gilled core into five narrow 
divisions, so that the heat transfer is very effective. 
The steam then mixes again in the loop at the bottom, 
which is a simple tube without any core, and passes 
up the other leg, being split up into five parts again, 
and the design is such that by means of a diaphragm 
in the header this is repeated twice, once in each half 
of the installation, giving therefore in addition an 
extremely uniform superheat. 

The whole body of the superheat is carried by a 
heavy cast-iron carrier frame built up of four pieces 
(two side and two end pieces), with eye bolts and, 
when fixed in position, the headers—projecting out of 
the brickwork-—are then provided with an outer sheet 
steel cover, which can be lagged to prevent undue 
radiation losses to the air. The installation also in- 
cludes a spring loaded safety valve of ** Niklo " metal 
body and valve to withstand the highest superheat 
temperature, two thermometer sockets with thermo- 
meters, and is tested to доо lb. hydraulic pressure, and 
is undoubtedly a considerable advance in the science 
of the superheater. 


NEW B.E.S.A;, PUBLICATIONS. 


Specifications No. 116 (1923) for  oil-immersed 
switches and circuit breakers for alternating current 
circuits ; No. 157 (1923) for moulded flat-top insulating 
bushes ; and No. 160 (1923) for slate slabs for electrical 
purposes have recently been issued by the British 
Engineering Standards Association. 

The specification for oil+immersed switches and 
breakers completes the series of switchgear specifica- 
tions, of which there are now seven published, the 
ratings standardised ranging from 660 to 165,000 volts 
and 3o to 6,000 amperes. 

Much consideration has been given to the question 
of breaking capacity, and, early in their deliberations, 
the committee responsible for the preparation of the 
specifications found it necessary to arrange for exten- 
sive experimental work to be undertaken, as there was 
no information available to enable them to lay down 
definite specifications for breaking capacity for large 
sizes. As soon as the British Electrical and Allied 
Industries Research Association was properly organised 
this work was referred to them, and research on a large 
scale has been put in hand. This should prove of the 
greatest value to the industry, and it is hoped that 
results will be available in time for the next revision 
of the specification. 

Specifications No. 157 and 160, moulded flat-top 
insulating bushes and slate slabs respectively, are prin- 
cipally dimensional specifications, and have been pre- 
pared by a committee which is engaged on the stan- 
dardisation of assembled switchgear as a whole and 
switchboard equipments. It is hoped that the whole 
industry will adopt these sizes as soon as possible, in 
order that the full benefts of standardisation work o? 
this nature may be felt quickly. 

Specifications for switchboard busbars and connec- 
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tions, and the arrangement and marking of busbars, 
will shortly be issued. 

Copies of these publications may be obtained from 
the offices of the B. E. S. A., 28, Victoria Street, S. W.r, 
price 15. 2d. each, post free, or from ELECTRICITY 
Office. k 


_—_ a 


TO BLACKPOOL ELECTRICITY 
WORKS. 


EXTENSIONS 


Extensions have been made from time to time to the 
electricity supply works at Blackpool, and this pioneer 
station now contains a large amount of quite modern 
plant. The extensions, inaugurated a few weeks ago, 


include four water-tube boilers, 250 lb. working pres- 
sure and combined steam duty of 150,000 lb. per hour. 
One of these boilers is of the very latest Spearing type, 
supplied by the Vickers-Spearing Boiler Co., Ltd. 

There is also a new coal-storage hopper, wagon 
tippler, Telpher equipments, cooling tower, air filters, 
electric travelling crane, etc., and 


I.—6,000-K.V.A. G.E.C.-FRASER AND CHALMERS 
TURBO-ALTERNATOR SE1 
(6,600/7,200 volts, 50 cycles, 3,000 r.p.m.) 


SWITCHBOARD. G.E.C. 
MECHANICALLY 


Fic. 2.—Main OPERATING 
STONEWORK CUBICLE SWITCHGEAR. 
REMOTE CONTROLLED. 
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Two 6.ooo-kw. Fraser and Chalmers-G.E.C. turbo- 
alternators, 6,600 volts, three-phase, 50 cycles. 
Two 2,500-k.v.a. phase and frequency changers for 
converting from 6,600 volts, three-phase, 50 cycles 
to 2,200 volts, single-phase, 83 cycles, by the 
English Electric Co., Ltd. 

One r,ooo-kw. G.E.C. rotary converter for the traction 
side (550/570 volts). Speed, 75o r.p.m. 

New switch room, with switch and control gear, by 
the General Electric Co., Ltd. 


WIRELESS ON A MOTOR-CAR REPAIR LORRY. 

One of the latest applications of wireless for purely 
commercial purposes is on a motor-car repair lorry . 
owned by the Park Motor Co., Ltd., of Wells Street, 
Jermyn Street, S.W.1. Most satisfactory results are 
obtained. 

A choke-controlled transmitter employing two 
Marconi valves, and worked from dry batteries, con- 
stitutes the sending: station, whilst in the receiving: set 
in the van four Marconi valves are used, one of the 
V.24 type for H.F. amplification and three R 
type for L.F. and detection, tuned-anode coupling 
between the H.F. valve and detector being employed. 

Apart from the wireless aspect, the lorry is fitted out 
very ingeniously; benches and tools are carried for 
wayside repairs, whilst a small two-ton crane is carried 
to facilitate towing where the breakdown necessitates 
garage attention. Electrically lighted externally and 
internally, the lorry carries also several handlamps on 
flexible cords for use in night repairs. These, of 
course, are subjected to very rough handling at times, 
and Osram automobile lamps are used exclusively. 

The receiving set is spring-mounted on a table in the 
lorry, and the aerial is mounted on a telescopic rod. 
As it is impracticable to have a special wireless operator 
continuously listening-in, two synchronised watches 
are employed, and communication is established every 
quarter of an hour. 

Great possibilities are opened up in this direction ; 
already experiments have been conducted with radio- 
equipped fire engines, and the notion should prove 
attractive to parcels delivery agencies. 


WINDING THE COIL. 


Winder : ** How on earth do they expect me to wind 
a coil without a former? " 

Foreman: ‘‘ The other feller used to make his own 
formers.” 

Winder: ‘‘ How did he do її?” 

Foreman: ‘‘ He used to read ‘ Armature Winding,’ 
by Sylvester. That tells you how to do everything 
with an armature.” 


The British Industries Fair—The D.O.T. states that the 
voluntary Jiquidation of the British Industries Fair (Birming- 
ham), Incorporated, in no way affects the London British 
Industries Fair, organised by that Department; nor will the 
liquidation of this Association end the transfer of the re- 
sponsibility for the management of the British Industries Fair 
(B’ham) to the B'ham Chamber of Commerce prevent the hold- 
ing of 1924 British Industries Fair at London and Bir- 
mingham as usual. The London section will be cpen at the 
White City from April 28 to May 9, and the Birmingham 
section follows on May 12 to 23. 
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HE Cable Makers’ Association call the 
attention of manufacturers, sellers and buyers 


of electric cables to (һе fact that the letters 


CMA. 


have by Permission of the Board of Trade been registered 
as a trade mark (Nos. 422219-20-21). This mark is the 
property of the Association and is usable only by members 
of the Cable Makers’ Association under the authority of 
the Association. The use of such mark by others on, or in 
connection with, electric cables is an infringement of this trade 
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mark. 


Members of the Cable Makers' Association :— 


The Anchor Cable Co., Ltd. W. T. Glover & Co., Ltd, | The London Electric Wire 


HULU 


UAR 


British Insulated and Helsby 
Cables, Ltd. 

Callender's Cable and Con- 
struction Co., Ltd. 

The Craigpark Electric Cable 
Co., Ltd. 

The Greengate & Irwell 
Rubber Co., Ltd. 


W. T. Henley’s Telegraph 
Works Co., Ltd. 


The India- Rubber, Gutta- 
Percha & Telegraph Works 
Co., Ltd. 

Johnson & Phillips, Ltd. 

Liverpool Electric Cable Co., 
Ltd. 


Co. and Smiths, Ltd. 


Siemens Brothers & Co., 
Ltd. 


St. Helens Cable & Rubber 


O., 
Union Cable Co., Ltd. 
Western Electric Co., Ltd. 


Advertisement of the Cable Makers’ Association, Sardinia H use, Sardinia Sireet, Londcn, W C 2. 
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PANORAMIC VIEW OF THE PRINCIPAL GOVERNMENT BUILDINGS, WHITEHALL , LONDON. S. Ww. I. 
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The most important buildings in the 
British Empire. 


Buildings where matters affecting every interest of every person in the Empire are decided. 
As important, perhaps, as the Houses of Parliament, for in them the decisions of Parlia- 
ment are put into practice. They are the Government Buildings—the buildings of 
Government, and they are all being 


re-wired with f= ERN LE. Y Cables & Wires 


by Mann, Egerton & Co., Ltd., Norwich & London. 
W. T. HENLEY'S TELEGRAPH WORKS CO., LTD, Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 
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Current Topics. 


Those of our readers who have the misfortune to 
reside in the many towns and urban districts where 
street lighting still savours of the 
days of rushlights, will be pleased 
to learn that, thanks to correspond- 
ence and propaganda inaugurated in 
the columns of cur esteemed contemporary, Municipal 
Engineering, there has been formed a new Association 
of Public Lighting Engineers. This important step 
was taken on Friday, September 21, at Bingley Hall, 
Birmingham, during the run of the National Gas Exhi- 
bition in that city. The necessary meeting was con- 
vened by Mr. C. Chambers-Smith, of London, to whom 
belongs the honour of thus adding a page to the 
history of progress in public lighting, for that sub- 
stantial progress will inevitably result from the co- 
operation of public lighting officials 1s a sine qua non. 
The meeting, which was well attended by some of 
the leading’ responsible officials from Glasgow, 
London, Birmingham, Wakefield, Oldham, etc., was 
unanimous in its condemnation of the present 
inefficient state of public lighting in most large cities 
and towns. 


Public Street 
Lighting. 


As an example of the chaos which prevails at present 
even in the Metropolis, Mr. W. J. Liberty, inspector 
of lighting to the City Corporation of London, pointed 
out that that city's street lighting was under the con- 
trol of two City Councils (Lon and Westminster) ; 
the London County Council for bridges; H.M. Office 
of Works for the Royal parks and Government build- 
ings; and twenty-eight Borough Councils. In. some 
cases the borough boundaries ran down the centre of 
a thoroughfare, and it was not uncommon to find 
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electrically lit public lamps on one side and gas lamps 


on the other, neither class bearing any relation to 
each other in illumination, spacing or height of light 
sources. From such circumstances as these, and the 
outcome of personal observation, most readers will 
agree that the new Association has been born at an 
opportune period, and will find much fruitful ground 


exercise its. activities. Apparently 
hitherto public lighting has been nobody’s business in 
particular, and the natural consequence is that the 
populous centres of the British Isles are amongst the 
worst lighted towns in the Empire. 1 wish the new 
A.P.L.E. every success, and congratulate Mr. 
Chambers-Smith upon his enterprise in bringing 


matters to a head. 


upon which to 


In another column we publish the results of the 
Electrical 


Slogan competition promoted by the 
Development Association. The 
The E.D.A. three successful competitors were 
Slogan. awarded prizes of Хто, £5 and £3 
respectively, and we can well imagine 
that the task of the judges was by no means a 
sinecure, seeing’ that nearly 2,000 efforts had to be 
compared and a suitable selection made. The com- 
mittee remark on the poor standard of literary 


ingenuity and imagination displayed by the 
and hoid that a really apposite phrase 
essential elements of a good slogan 
has yet to be concocted. ‘Unfortunately this lack of 
originality in slogan composition reflects the in- 
elficiency of our present system of education, already 


ability, 
competitors, 
containing all the 


condemned on all sides as costly, wasteful and 
inefficient. Coupled with the monotonous routine of 
modern industry, mass production methods, and 


or less mechanical tasks, our 
national youth is losing its initiatve. Brains are 
gradually becoming atrophied, and the present genera- 
tion of the rank and file are too prone to expect their 
elders to do ali the neeessary thinking for them. 


specialisation in more 


who should be above such national 


Even printers, 
originality, are falling into the rut. 


depreciation or 


Only the other day I entrusted the setting of new 
and important catalogue to a first-class firm with 
many years of experience in similar productions. The 


draft matter and pulls were most carefully compiled, 
and meticulous instructions given to the expert repre- 
sentative of the firm, who, however, being an out- 
side man, was only able to pass such instructions on 
to the chief of the composing room. Here one would 
naturally expect some display of imagination ia the 
selection of suitable display type, column width, rules, 
block setting, and general lay-out. When the rough 
page proofs were forthcoming they might have been 
set up by an apprentice with a couple of weeks’ 
experience of daily newspaper column printing. There 
was not the slightest evidence of skill, knowledge or 
imagination on the part of the compositor responsible, 
and I had to repeat at considerable length all mv 
previous instructions, as well as make suggestions for 
the improvement of the production. In other words, 
I had to teach that printer fully go per cent. of the 
business he had been brought up in. Comment is 
needless 
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At last the murder is out, and we all know the 
Postmaster-General's views on the Advisory Com- 
mittee's recommendations. In cer- 
tain respects it does show a child- 
like faith in the honesty of the trade 
and the listening-in public. Coupled with the report 
come appeals to those who have waited events before 
taking out the necessary licence to cash up, and 
thereby render themselves immune from legal action 
as defaulters. We are informed, both through the 
medium of the B.B.C. nightly announcements as well 
as by the daily Press, that licences and application 
forms are obtainable from any post office or branch 
post office where money orders are sold. As I have 
just installed a B.B.C. fve-valve set, I promptly tried 
two post offices in succession in my immediate dis- 
trict, only to discover that neither of them possessed 
either the application forms or the licences. And this 
after some twelve months of actual broadcasting, 
coupled with a public appeal to the honesty of the 
listener-in. What a country; and what an organisa- 
tion! By walking a mile and a half in pouring rain, 
I at last managed to locate a postal depót where they 
had heard of the matter, and were able to produce 
the necessary document, 


Broadcasting. 


Incidentally, as a newcomer to the pastime, and the 
proud owner of one of the best and most modern 
outfits it is possible to procure, I am in a position to 
pass judgment on the progress which has been made 
both by the leading British radio manufacturers and 
the British. Broadcasting Company. In my capacity 
as a technical journalist I have had endless oppor- 
tunities for listening-in both in trade laboratories and 
at public demonstrations, and I have no hesitation in 
positively condemning the latter. "They are invariably 
given in the midst of a busy city, with all the conse- 
quent interruptions due to trams, electric power cir- 


cuits, lighting circuits and general electric dis- 
turbances. Trade demonstrations at manufacturer's 


premises are also a wash-out, for the simple rcason 
that the operators are continually experimenting with 
varied tunings and adjustments, and pay no attention 
whatever to the selection, duration or stabilitv of the 
entertainment being broadcasted. Until I had a set 
of my own, installed in my private residence and under 
my own control, I did not know what it was to listen 
to perfect reproduction of broadcasted speech and 
music, 


That my reasoning is correct, and that hundreds of 
potential customers have been irretrievably lost to the 
trade by ill-considered public demonstrations of the 
kind referred to, is borne out by my experience of the 
changed views of a neighbour. Last year the man 
was very keenly interested in the subject of wireless, 
and was prepared to spend £50 on a set for the 
present winter. During the summer and early autumn 
he heard three separate demonstrations in his own 
city, which disillusioned him and entirely put him off 
the idea of purchasing. On the very first evening I 
put my set to work I tuned in to the speeches at the 
Imperial Conference dinner, and in the middle of the 
toast list called my friend and his wife in to listen. 
They were both amazed and impressed with the clear- 
ness of the production, and sat for an hour listening 


to speaker after speaker. “If that is what broad- 
casting means in the home, I am going in for a set 
like yours," remarked my neighbour, and thus I have 
made a convert where the trade had already lost a 
potential customer by ill-judged public “atmospheric- 
mongering.” 


It is always a pleasure to support the efforts of 
Mr. F. B. O. Hawes, the secretary of the Electrical 
Trades Benevolent Institution, in his 
endeavours to promote the success of 
this really excellent association, and 
I have therefore no hesitation in directing the attention 
of all my readers to our correspondence columns in 
which they will see an appeal bly Sir Philip Nash, 
K.C.M.G., C.B., the chairman of the Metropolitan 
Vickers Electrical Co., Ltd. He will be the President 
at the annual festival of the E.T.B.I. to be held on 
Wednesday, November 14 next, and I hope he will 


Benevolence. 


.be enthusiastically supported by the trade generally. 


In the meantime any inquiries on the subject will be 

willingly answered by Mr. Hawes, whose address is 

18, Park Mansions, Vauxhall Park, London, S.W.8. 
ELEKTRON. 


THE MANUFACTURE OF STEAM.* 


By W. E. НіснғЕІр, M.I.E.E. 


(Continued. from page 530.) 

At this point I should like to emphasise the value 
of the practice, adopted by many engineers, of letting 
the boiler-house staff know exactly the results they are 
obtaining shift by shift. The effect of doing this is 
to make the men keenly interested in their work, and 
to cause them to feel that they are doing something 
essential to the well-being of the undertaking. By 
posting up in the boiler-house, day by day, the 
evaporation results obtained by each shift, preferably 
in the form to which I shall refer later on, the natural 
sporting spirit of the men is aroused and the healthy 
desire to continually improve on their previous records 
generates a spirit of efficiency which has a most happy 
eflect on the relationships between the management 
and the operating staff. No man, or set of men, can 
be expected to obtain the best results if they never 
know what kind of results they are getting, and 
nothing but good comes from keeping the operating 
staff fully informed as to the progress of the plant in 
efficiency and output. 

To obtain the figures to which I have referred, it 
is necessary to have some means of weighing the 
coal and metering the water or steam on every shife, 
and iti is preferable that measurements should be made 
in respect of every separate boiler. ‘It is absurd to 
try to operate a station properly without measuring 
apparatus in the boiler-room, as it would be to fry 
to do without meters on the switchboard. The 
apparatus need not be of laboratory accuracy. The 
average accuracy of the electrical integrating watt- 
meters which register the amount of power turned 
out is probably not much closer than about two per 
cent., and it is, therefore, quite sufficient if the coal 
and water can be known within the same limits of 
accuracy. I feel that I cannot lay too much. stress 
upon the necessity of weighing or measuring ithe 


* Presidential address before the N.A S.E., Septemt er, 1923. 
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quantity of coal and water used per shift. It is so 
essential that one can say that no boiler-house can 
be properly run without these measurements. Тһе 
question is not whether the cost of the necessary 
measuring’ apparatus can be afforded. The point is 
rather that no station can afford to be without the 
apparatus. 

An examination of boiler-houses in this country will 
show that not only are the facilities for these measure- 
ments often inadequate, but that frequently they do 
not exist at all. Money has often been lavished on 
subsidiary apparatus, but the main factors, coal and 
water, have been neglected. The analogy of a factory 
can again be applied. In what sort of a position would 
a factory be if it took no proper precautions to dis- 
cover the cost of the goods it made? Not the average 
cost over, say, a year, but the exact cost. It would 
simply relapse into bankruptcy. It is equally im- 
portant for an electric supply company to know the 
cost of its product. 

In particular must the small station be regarded, be- 
cause there are so many small stations, and because 
there will continue to be a large number of small 
stations. The small station can be as relatively efficient 
as the large station, and an all-round improvement in 
the small stations would make such a great difference 
to the all-round efficiency of the stations considered 
as a whole. According їо the Commissioner’s sum- 
mary there are 352 stations each generating less than 
25 million units per annum. Some of these stations 
generate under so thousand units per annum. The 
total units generated by all these stations 1s approxi- 
mately one-third of the total units generated by all 
stetions, viz., 1,700 millions out of 4,732 millions. 
That brings out the importance of the efficiency of the 
small station to the country. The average annual fuel 
consumption per unit generated varies from 3.38 lb. 
to 20.9 lb. These figures are quoted to show the im- 
portance of the coal and water measuring instruments 
and to what enormous totals the figures run to in 
the aggregate. 

Returning now to the measurement of the coal and 
water to each boiler, there are several ways of doing 
this, and the method is immaterial as long as the 
results are obtained. 

These measurements form the basis of the whole 
boiler-house system. Other instruments are necessary 
or desirable, but they are subsidiary in the sense that 
they give the engineer the necessary indications as to 
why he is not getting the full efficiency of the plant 
as shown by the coal and water measurements. Before 
considering other measurements that may be desirable, 
it is appropriate to consider here how many records the 
staff of the station can deal with. It is auite possible 
to put in so many instruments, both direct reading and 
recording, that it is impossible for the staff to properly 
analyse the results obtained. This is quite a serious 
matter, because it has a moral influence on the staff 
and the value of the measurements 15 apt to fall into 
contempt. I put forward a strong plea for simplicity 
and for concentration on essentials. In a very large 
station a large staff for dealing with such records may 
be kept, but in a small station this is not so, hence 
the importance of only dealing with the absolutely 
essential measurements as a matter of routine. 

Presuming, then, that the boiler-house is equipped 


with apparatus for ascertaining the basic figures of 
operation, namely, the pounds of coal burnt and the 
pounds of water evaporated during every shift, we 
have next to see what use can be made of these figures. 
For unless data are used for some practical purpose 
their collection is a mere waste of time. I hold it, 
irdeed, a fundamental rule in connection with power 
plant matters that no statistics are worth recording 
unless they can be made the basis of some action, either 
at the time or later. 

The obvious thing to be done with the coal and 
water figures is to calculate the evaporation obtained 
per Ib. of coal. "This, indeed, is done in every power 
station. But when the results are examined, a con- 
siderable variation will be noticed. Every station 
engineer knows that the greater the output, the greater 
in general will be the evaporatioa figure, and it scon 
becomes evident that the effect of the variation of the 
output may be quite sufficient to mask important varia- 
tions in operating efficiency. A direct comparison be- 
tween the evaporation figures would, therefore, be 
misleading unless this fact were taken into account. 
It is the operating efficiency which we are concerned 
to know, and some means must be found of allowing 
for the effects of different outputs if the figures are 
to have zny useful sienificance. 

To make this important point as clear as possible 
1 will consid r an actual case in which the electrical 
output during three consecutive shifts was 50,000 
kw.h., 100,060 kw.h., and 200,000 kw.h. respectively. 
'The corresponding coal coasumptions were respectively 
105,800 Ib., 191,600 lb.,. and 363,200 15, while the 
corresponcing water consumptions were 676,750 lb., 
1,253,500 lb. and 2,407,000 Ib. on the three shifts. 
From these figures we find that the evaporation on the 
first shift was 6.367 lb. of water per Ib. coal, 6.542 Ib. 
on the second, and 6.627 lb. on the third shift. The 
difference, as will be seen, is quite material, and it 
is in no way due to any difference in operatiag effi- 
ciency, but it 1s entirely brought about by the variation 
in the output. 

In order that the operating efficiency of any shift 
may be determined, regardless of the cutput, so that the 
performance on any shift can be usefuliy compared 
with that on any other, a very simple method of deal- 
ing with the results was devised some years ago by 
Mr. R. H. Parsons, who was at the time the engineer 
and manager of a large station abroad. As I am to- 
right dealing only with the boiler-house, I will merely. 
explain that part of the method which concerns my 
subject. A piece of squared paper is obtained and a 
scale of ordinates marked off in pounds of coal burnt 
per shift, the base being similarly marked off in Ib. 
of water evaporated per shift. The performance during 
any shift can obviously be represented by a dot on the 
chart, this dot being drawn at a distance above the base 
line equal to the number of lb. of coal burnt, and 
at a distance to the right of the margin equal to the 
weight of water evaporated. By recording the per- 
formances of a number of shifts in this way a series 
of dots are obtained which, it will be observed, lie 
in a slanting direction across the chart. The line 
which lies most evenly among the dots is drawn in, and 
this line becomes the criterion of performance of the 
station. If, at the end of any shift, the dot corre- 
sponding to the performance lies above the line, then 
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riore coal was burnt during that shift than should 
have been consumed to evaporate the particular quantity 
of water used. 

In the example I have taken above, if the coal and 
water per shift are plotted in the manner described, it 
will be found that the three performances fall exactly 
on the line represented by the equation C = 5123 + 
0.1487 W, and they are, therefore, of exactly equal 
merit, in ‘spite of their ap parent discrepancy. This 
equation may also be written in the form W = 7.647 C 
-- 42,217, and from it we notice two us Firstly, 
were no water to be evaporated, 5,123 lb. of coal per 
shift would be required to keep s steam and to 
neutralise the losses by radiation, etc., in the boiler- 
rcom, and, secondly, that the evaporation is approach- 
ing a limiting figure of 7.647 lb. of water per lb. of 
coal as the output per shift increases. 

A similar line and a corresponding equation may be 
obtained connecting the quantity of coal burnt with the 
electrical output, and from these three relationships a 
lot of most useful and interesting deductions concern- 
ing the station can be drawn. I will not now enter into 
a discussion of these, but will merely emphasise the 
fact that, even without analysing the meaning of the 
equations, the Parsons lines make it possible to see 
at the end of every shift exactly how the performances 
of the boiler-rcom and engine-room have compared with 
the standard per formance, and they give this informa- 
tion definitely and in time for immediate steps to be 
taken to remedy any lapse of efficiency which may be 
disclosed. The method is applicable to power stations 
of every size and type, and has been adopted by some 
of the most important ones in the country. 1 commend 
it to your notice as being the most practical means 
I know of deriving immediate benefit from the coal and 
water records of the station. 

(T^ be continued.) 


UNDERGROUND CABLES EOR HIGH-TENSION 
SUPPLY: 

The Birmingham and District Electric Club held the 
first meeting of the autumn session on Friday, 
September 28, when Major A. N. Taylor, M.LE.E., 
gave a lecture on this very interesting subject, in the 
course of which he stated that the problem of the trans- 
mission of power in great bulk had been intensified by 
the growing size of power stations, the need of linking 
such stations and electrification of railways. As a 
matter of opinion, he believed that the limits in mere 
sizes of cables had already been reached. Major 
Taylor gave an interesting and lucid résumé of his 
paper read before the Institution of Electrical 
Engineers, in which he claimed that, by using a 
special cable, consisting of a central core and two 
copper intersheaths connected to the terminal trans- 
formers on an ingenious six-phase system, cables of 
quite ordinary dimensions could be safely used to carry 
underground pressures in the region of 150,000 volts, 
and this without adding to the present insulation 
difficulties. 

He claimed that the saving of copper and lead 
sheathing on such a system would be such as to have 
a very appreciable effect upon the economic distribu- 
tion of power over large areas. 


Bw. X. 


Work has now been started on the electric power 
station which is to supply the Exhibition with power 
and light. It will be one of the exhibits in the Elec- 
trical and Allied Industries Section of the Palace of 
Engineering, and a gallery is being built from which 
visitors will be able at all times to view the machinery 
(for which the B. E. A.M.A. are responsible) at work. 
The main features will be three 1,500-kw. turbo- 
generators, fed from two types of water tube boilers. 
Each item of plant will be the work of a different firm. 

For purposes of demonstration, a very important 
section of the industry is showing other forms of 
power producers. In the main hall, though mot 
actually in the power station, there will be exhibited a 
slow-speed steam set and a horizontal internal com- 
bustion set, each generating 3oo kw. These will be 
run under load, and will be coupled up to the body of 
the plant through panels on the main switchboard. 

The whole of the electrical and allied engineering 
section has been ога by the B.E.A.M.A., and 
the area covered 15 44 acres, some of the 200 concerns 
exhibiting having taken as much as from 4.000 ty 
8,0oo sq. ft. for their stands. 
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SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


(Eng.), 


(Continued from page 474.) 


By Epwarp Носнеѕ, B.Sc. A.M.I.E.E. 


Q.7.—A 1,000-kVA and а 500-kVA single-phase 
transformer are connected to the same bus-bars on the 
primary side. The secondary pressures at no-load are 
500 and 510 volts respectively. The impedance voltage 
of the first transformer is 3.4 per cent. and of the second 
5 per cent. What cross-current will pass between them 
when the secondaries are connected together in parallel ? 

Assuming that the ratio of resistance to reactance is 
the same in each, what currents will flow in the second- 
ary windings of the two transformers when supplying 
a total load of 1.200 kVA? 


A.7.—Since no primary voltages are specified in 
question, we shall consider only the secondary voltages ; 
thus, if 500 and 510 volts respectively were applied to 
the low-tension windings of the transformers with the 
high-tension windings on open circuit, the voltages 
induced in the latter would be equal. Further, if the 
H.T. windings were short-circuited, the voltage to be 
applied across the L.T. winding to set up full-load curren, 


would be 3-4 24. X 500 —17 volts for the 1,000-kVA trans- 
former, and 2. X510=25.5 volts for the 500-kVA 
transformer. But the current in the former would be 


double that in the latter, so that if the equivalent 
impedances of the two transformers, referred to the 
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L.T. side, be Z, and Z, respectively, and if Г, and J, 
be the respective full-load currents, then— 


ЗЯ andZ, — 223 
UE Мапа = Г, 
І 25. 
& 590 а + Z» = n dr P. 
EIL 259 ШШШ 
|. 800 X 1,000 
Гацо Jf. omm CIO (approx.) 
— I,000 amps. 
; 7 Ode -- 
su Zrt = SUP. 0.034 ohm. 


When the two transformers are connected to the same 
bus-bars on the primary side and their secondaries are 
connected in parallel, the resultant voltage in the latter 
—510 — 500 = ro volts. 


Circulating) resultant voltage 
current in = ТЕО е Е АСЕ 
зе ies sum o Ne equiva en Impe ances 
2. = 2 amperes 
созд — 29 Ирегез 


The power-factor of the load in the second part of 
the question is not specified ; for simplicity, it will be 
assumed to be unity. In the absence of more specific 
data, a sufficiently approximate solution is obtainable 
by first finding the currents that would be supplied by 
each transformer if the e.m.fs induced in each secondary 
were equal, and then calculating the resultant currents 
by superimposing on the respective load currents the 
circulating current (already calculated) due to the 
difference of ro volts in the secondary e.m.fs. 

Figure ro shows the equivalent circuits of the two 
transformers having equivalent impedances of Z, and 
25 respectively. Now, since the ratio of the resistance 
to the reactance is the same for cach transformer, the 
currents through the transformers will be inversely 


22 


LOAD 


EIC: TO- 


proportional to their impedances, and the load curren* 
will be the arithmetic sum of the currents through Z 
and Z3. 

If the load voltage be assumed about 500. then poll: 


I,200 X I,000 
loadfeurceonti === 


- = 2,400 amps. 
500 
Also, it has already been shown that 
17. 3 25:5, 
Zi “Te э = Шш ; and 7,—215. 
zw une X 
Za 215 25.5 5I @ 
Digitized by 
NTERNET ARCHIVE 
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' Hence current through Z,— I, 


current 


= - = x total 


= 2,400 = 1,800 amps, 
and current through Z, = I, = 1 2,400 = боо amps 

In the actual trai nsformers, however, the secondary 
e.m.f. in the second transformer is 1o volts greater than 
that in the first, so that a circulating current 7, of 294 
amps is set up lagging behind the resultant e.m.f. by 
an angle 4, the value of which depends upon the ratio 
of the reactance to the resistance of the windings. 
Taking this ratio as 4, say, for transformers having the 
percentage impedance voltages given in question, we 
have— 

tan nc = 4 
`. $ = 76° (арргох.) 

If the slight phase difference between the load current 
(at unity P.F.) and the secondary induced e.m.f. be 
neglected, we can represent the currents in Z, and Z, by 
vectors as in Figs. rr and 12. In Z, the resultant 
current Г, is the vectorial sum of Г, and J,, whilst the 


1 


I 
jin E 
ЕСУ та 


resultant current Z, іп Z, is the vectorial difference 
between J, and 7 ,. 


But ЖЛ к= 1,—r T3 + INDIOS 76° 
= (600)? + (294)* + 2 X боо X 294 X 0.242 
— 531,700 
ES FAO Ehaah ost 
= secondary current in the 500-kVA trans- 
former. 
And I, = ПА + 1,2 21100 cos 76° 
= (1,800)? + (294)? — 2 Х 1,800 x 294 x 0.242 
= 3,077 ЖО цор 
КО = 1750 атр=: 


= secondary current in the r,ooo-kVA trans- 
former. 

Had the load been at a P.F. other than unity, the 
phase difference in the load circuit would have had to be 
deducted from the angle of 76° assumed above when 
calculating T, and /,. 

(To be continued.) 


Faraday House O.S.A.—We understand that 


the fifteenth 
annual dinner of the Faraday House Old Students! Assoc. will 
be held at the Hotel Cecil on Friday, 19th inst. Mr. Н. W. 
Miller, M.I.E.E., will be in the chair, and there is sure to be 
a large attendance. Members of the Association may introduce 
guests, who need not necessarily be Faradians. A musical 


entertainment will, as usual, follow the dinner, and old students 
who are desirous of attending should make early 
for tickets to the Secretary, Faraday House, 
London. W.C.r. 


application 
Southampton Row, 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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CONVERTING MOTOR-CAR 
LAMPS. 
an ur f 
Bv S. J. BrRRYMAN. 


hi 


It not being always possible to pro- 
cure the correct type of lamp required, 
perhaps the following tip will be of in- 
terest to car drivers whose vehicles are 
fitted with an electric lighting set. 

As the lamps used on a car were 
of the small, centre-contact type, and 
the only style obtainable in the dis- 
trict were the small bayonet cap, it 
became necessary to convert the latter 
to the fermer for a case of immediate 
use. 

The alteration was made in the fol- 
lowing way: first scrape away the in- 
sulating material around one contact 
of the small bayonet cap lamp, and 
after disconnecting one of the leading- 
in wires from its contact, solder it to 
the metal part at the top of the lamp 
as at A, Fig. 3, or bring this wire 
through the cap at the hole which 
holds the insulating material on theside of the 

Bend a piece of copper wire of about 22 or 24 
S.W.G. to the shape shown in Fig. 4, and let it set 
down a little in a recess made in the insulation on 
the top of the lamp, and solder to the Opposite con- 
tact, a little of the solder being allowed to run over 
the copper wire, filling up the centre piece. 

After the soldering is completed, run a little sealing- 
wax in the place of the removed insulating cement 
at the first contact and the conversion is complete. 

Several lamps kave been converted this way and 
all proved a success. І 


Sal 


cap. 


ELECTRICAL STORAGE-BATTERY 
LOCOMOTIVE £1,000 PRIZE COMPETITION. 


Lieut.-Colonel G. R. Lane-Fox, M.P., Secretary for 
Mines, announces that, in order to encourage the pro- 
duction of a safe and efficient type of electrical storage- 
battery locomotive for use underground in coal mines, 
and with a view to displacing pit ponies in deep and 
hot mines, Mr. Charles Markham, colliery director, of 
Ringwood Hall, Chesterfield, has placed at his disposal 
the sum of £1,000 to be offered as a prize for the.best 
vehicle which fulfils certain specified conditions. 

Mr. J. A. B. Horsley (H.M. Electrical Inspector of 
Mines), Mr. Sydney Bates (Institution of Mining 
Engineers), Mr. Roslyn Holiday (Mining Association 
of Great Britain), Mr. Roger Smith (Institution of 
Electrical. Engineers) and Mr. Herbert Smith (Presi- 
dent of the Miners' Federation of Great Britain) have 
consented to act as judges, and with the co-operation 
of H.M. Inspector of Mines have drawn up the condi- 
tions of the competition. 

The competition will be open to manufacturers of 
any nationalitv on the first day of October, 1923, and 
vill be closed on such a date not less than six calandar 
months thereafter as the judges may determine. 
Working trials, in England, will subsequently be 
arranged of any vehicles which are selected for test. 

Copies of the conditions of the competition can be 
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obtained application from Mr. A. М. Clegg, 
Secretary, Electrical Storage Battery Locomotive 
Competition, Mines Department, Dean Stanley Street, 
London, S.W.1 


on 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to ovr readers will either be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, Vf unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the neat twelve 
months. 

The words ** Questions and Answers " or '* Q” and “ A” should be placed at 
the top left-hand corner of all letters intended for this column. 


Question No. 169. 

I wish to make a resistance to reduce a pressure of 
200 volts to 25 volts. I would appreciate details of size 
of wire, method of mounting coils, etc. The maximum 
current I wish to take from it is r5 amperes.—]. R. 
W OODHATCH. 

Question No. 170. 

I desire to make a testing board suitable for testing 
motors, elements, etc. The supply is 200 volts. Can 
any reader tell me what instruments and apparatus I 
shall require, and method of  mounting?—]. . R. 
WOODHATCH. i 


(Replies to Questions Nos. 169 and 170 must be 
received not later than October 27, 1923.) 


The Institute of Metals.—The Inst. of Metals has just issued 
its programme of meetings and lectures for the Session 1923-24. 
Some of them are of a character to interest electrical engineers, 
including *Metals for Lamp Manufacture," * X-Rays and Metal- 
lurgy," “Electric Resistance Furnaces,” and ''Substitutes for 
Platinum.” 
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E.D.A. SLOGAN COMPETITION. 


The Special Committee appointed by the E.D.A. to 
adjudicate in the recent Slogan Competition has now 
completed its work. 

Nearly 2,000 slogans were submitted by 194 com- 
petitors, and the following phrases have been selected 


as most closely meeting the requirements; prizes have . 


been awarded as follows :— 


(1) ** Just Touch. That Switch.” 
Prize cf 410 awarded to:-- 
ШОКЕ A. Joyce 
'The Cherubs, 
68, Englewood Road, 
Clapham Common, S.W.12. 
(2) “Electrify апа Troubles Fly." 
Prize of £5 awarded to:— 
Miss M. I. Dewdney, З 
3, Cranbrook Park, 
Wood Green, N.22. 
(3) “The Right Way—The Electric Way.” 
Prize of £3 awarded to:— 
Mr. A. C. Bostel, 
Electricity Showrooms, 
3. Park Lane, Croydon. 


The task of arriving at these decisions was not an 
easy one, and the Committee feel bound to state that 
on the whole the standard of literary ability, ingenuity 
and imagination displayed was very disappointing, and 
that a phrase containing all the essential elements of a 
good slogan has yet to be produced. 

It is not an easy subject by any means, and it may 
be consoling to competitors to know that this lack 
of ability to produce a really good slogan is felt as 
much by our contemporaries on the other side of the 
Atlantic as in this country. 

A slogan is neither the most nor the least important 
feature in advertising. Мапу thousands have been 
created for various commodities, but rarely one which 


.can be regarded as a total eclipse. 


The electrical slogan which wil! most nearly approach 
the standard will contain a genera! reference to the 
industry and not to any particular application of it, it 
will contain a word such as ‘“ Electricity," ‘‘Electrify,”’ 
** Switch ’’ or something similar in order to make its 
meaning quite clear, it will not suggest the curtailment 
of anybody else's business, such as '' gas,” “ coal,” or 
even the ‘‘ doctor,” it will be brief, human and defnite. 

We wait for the immortal who can produce it. 


Siemens Sports Club.—The Town Hall at Woolwich was 
crowded by an enthusiastic audience on Wednesday, the 3rd 
inst., when a concert was given' by the Siemens Sports Club, 
followed by the distribution of prizes. The musical items were 


"of a high order, and were beautifully rendered by the artistes, 


which included Miss Gladys Glyn, Miss Connje Marshall, 
Messrs. Bert Clevely, Bert Hughes, Harold Knowlton, Harry 
Roberts and Issaye Schlaen. The prizes were distributed by 
Gen. Sir Hubert De La Poer Gough, G.C.M.G., K.C.B., 
K.C.V.O., one of the directors of Siemens Brothers and Co., 
Ltd. Mr. M: A. Stapley, speaking on behalf of the Sports 


“Club, thanked Sir Hubert for his kindness in attending that 


evening, which was evidence of the interest taken by the 
directors in the welfare of their employees. In reply, Sir Hubert 
expressed his pleasure of being afforded the opportunity of 
participating in this pleasant event, and, in the course of his 


. speech, remarked that sport was good for everyone, as it taught 
` its devotees not only how to win, but, what was often of even 


greater importance, how to lose. 


Digitized by 
NTERNET ARCHIVE 


‘Trade Notes. 


“Pointers on British Automatic Telephony " is the apt title 
of a booklet issued by the Relay Automatic relepnone Co., Ltd. 
(Marconi louse, Strand, W.C.2). It deals with the system 
for inter-departmental use, and refers to the Government and 
commercial installations supplied to date, 

Crompton and Co., Ltd. (Chelmsford), have produced an 
excellent brochure dealing with power-factor improvement on 
polyphase A.C. systems from the technical and commercial 
points of view. The Auto-Synchronous motor for this purpose, 
as developed and supplied by the firm in large and small sizes, 
is tully dealt with and its advantages carefully summarised, 

Leatlets from Automatic and Electric Furnaces, Ltd. (Klecfurn 
Works, 173-5, Farringdon Road, E.C.1), deal with (1) their 
пем patent radiant heat furnaces for tempering, carbonising, 
vitreous enamelling, japanning and annealing, and (2) their new 
furnaces for hardening high-speed steel. 

A complete set of castings, forgings, nuts, keys, shafts and 
full-size drawings necessary for the construction of the 
13 B.H.P. “Universal’’ two-stroke petrol or gas engine is 
supplied by the Universal Motor Co. (St. James's Road, Derby), 
who also supply this popular little engine in the finished state. 
Particulars and prices are contained in a leaflet whicb interested 
readers should apply for at once. The firm also supply a cheap 
efficient paraffin vaporiser for converting internal-combustion 
engines from gas to paraffin fuel. It is listed in sizes from 
ЗВЕР to Ө B.H.P- 

Two new attractive coloured showcards have been produced 
by the G.E.C., and are now available for traders. The first 
of these advertises *Gecophone ° headgear telephone receivers 
of both the headband and lorgnette types. The other show- 
card, featuring Marconi valves, embodies . the “Wireless 
Wonder ” figure so familiar in the G.E.C. valve advertisements. 
We understand that copies of these showcards will be sent 
gratis to all trade applicants. 

A new instrument catalogue is to hand from Johnson and 
Phillips, Ltd. (Charlton, S.E,7). Illustrations and particulars 
are given of many patterns of M.I., hot wire and M.C. 
ammeters and voltmeters, also long scale induction ammeters 
and voltmeters. For H.F. current measurement such as in 
aerial circuits where the ordinary type of hot wire instrument 
is not available, the hot strip ammeter is available. 

From the British Insulated and Helsby Cables, Ltd., of Prescot, 
we have received a copy of Pamphlet P.183, which deals with 
the Prescot Mistake Proof Switch Cut-out. It is a type of 
instrument which will be of direct interest to all our installation 
contractor readers as well as to engineers-in-charge of plant, 
etc. 

We have received from the General Electric Co., Ltd. (Magnet 
House, Kingsway, W.C.2), a copy of their new export catalogue 
of Osram jamps. The first few pages are occupied with con- 
cisely stated conditions of sale, followed by standard shipping 
specifications detailing net and gross weights, sizes, etc. Par- 
ticulars and illustrations of the standard method of packing 
follow, whilst another useful page is that devoted to full.size 
illustrations of lamp caps. The catalogue proper gives dimen- 
sions and particulars of all standard Osram lamps (gasfilled 
and vacuum types) Automobile lamps and Osglims are also 
included, as well as Robertson carbon filament lamps. 

The London Electric Firm, Brighton Road, Croydon, have 
purchased from Messrs. The Jeary Electrical Co., Ltd., of 
8, Lambeth Hill, E.C., the remaining stock of “Braulik " 
winches, contact devices, arc lamps, transformers and Spare 
parts, etc., and are therefore in ja better position than ever to 
deal with all problems connected with lamp lowering. This 
purchase consolidates further their twenty years’ unbroken 
practice in this branch of the electrical art. 

A new catalogue (No. rr4) has just recently been issued by 
the Hart Accumulator Co., Ltd., of Stratford, London, Е 15. 
It deals with the latest types of “Hart” batteries for radio- 
wireless, telegraph and telenhone systems, and gives excellent 
illustrations thereof, as well as clear details of the dimensions, 
capacity and prices. It will therefore prove of direct interest 
to all firms who specialise in the supply of wireless goods to 
the ever-growing army of amateurs, and jas such should be 
obtained by them without delay. It is certain to assist 
business. 

A card dealing with the Cambridge Projection Unip'vot 
galvanometer for lecture purposes has been issued by the 
Cambridge and Paul Instrument Co.. Ltd., of 45. Grosvenor 
Place, S.W.r. Readers who desire further particulars should 
write to the company and ask for a copy of List No. W.160. 
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Correspondence. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 
To the Editor of ExECTRICITY. 

SIR,—] venture to put before you the claims of this 
Institution and to ask you for your generous support. 

The principal object of the Institution is to grant 
pensions, which are paid out of the dividends on the 
investments. As the inconie from the investments is 
under £800 per annum, it is obvious that only a 
very limited number of pensions can be given unless the 
invested funds are materially increased. 

In addition to the granting of pensions, the Institu- 
tion gives temporary assistance to those in the electrical 
industry coming within the scope indicated in the head- 
ing of this letter. Up to the present, every qualified 
person who has applied for temporary relief has been 
assisted, and during the past twelve months the amount 
required. and expended in this direction has much ex- 
ceeded that of any other year. 

I therefore ask for your help to enable us to main- 
tain the position of being’ able to make grants to all 
those applicants who are qualified to receive such help, 
and also to assist us in making the invested funds sufhi- 
ciently large to meet the demands when pensions are 
required.—Yours faithfully, 


P. A. M. Nasu. 


Various Items, 


The Electro-Harmonic Socieiy.— [he first smoking concert of 
the season will be held in the Caxton Hall, Westminster, 
to-night (Friday, 12th inst.), at 8 o'clock. Chairman, Maj.-Gen. 
Sir Philip Nash, K.C.M.G. 

The Osram-G.E.C. Fire Brigade.— The Osram Works Fire 
Brigade have won the contest for s men, open to the United 
Kingdom, which was held under the auspices of the London 
Private Fire Brigades’ Association. 
Tire Brigade are also the holders of the Corporation of London 
Silver Shield for Private Fire Brigades. 

Trade Catalogues Required.—H.M. Trade Commissioner in the 
British West Indies (Mr. J. L. Wilson Goode), ro, Broadway 
(Р.О, Box 225), Port of Spain, Trinidad, would be glad to 
receive for purposes of reference and display in his office, copies 
of up-to-date catalogues of British productions, in order that 
he may be in a better position to further British trade in the 
West Indies. 

I.E.E. Informal Meetings.— The following informal meetings 
wil be held at the Institution at 7 [.m.:—November 5, 
"Engineering Training "; November 19, ‘‘Power in Telephone 
Exchanges "; December 3, * Electrical Apparatus for the Deaf." 
Dr. A. Russell (President) will open the discussion on Novem- 
ber 5, Mr. A. B. Eason on November 19, and Mr. C. M. R. 
Balbi on December 3. 

The Shipping Depression We are now experiencing the first 
shipping depression during which it has been possible to deter- 
mine the respective merits of motor ships and steamers under 
adverse conditions. According to The Motor Ship, the result 
has been a triumphant vindication of the economy of the oil- 
engined vessel, with the consequence that the proportion of 
new orders for motor ships to those of steamers has risen in a 
few years from ro per cent. to 60 or 7o per cent. It cannot 
be too strongly emphasised that this remarkable change is the 
direct effect of the experience that has been gained by ship- 
owners during a period when the difficulties encountered have 
been greater than ever before ia the history of shipping. -It 
is, therefore, considered that the industry concerned with 
motor-ship construction has little to fear from the future if 
present troubles can be tided over, but for steam shipbuilding 
the outlook is by no means so satisfying. 

Wireless in Russia.—U.K. firms who are interested in wireless 
in the Soviet Republic are informed that an important decree 
ha recently been issued by the rulers of that State dealing 


The Osram Lamp Works : 


with the construction and exploitation of wireless stations for 
commercial, industrial, educational and scientific apparatus, 
and also in regard to amateur wireless stations. A translation 
of the decree may be seen at the D.O.T. (Room 52), 25, Old 
Queen Street, London, S.W.r. 

E.D.A.—In the programme of the Е.р.А. Salesmanship 
Conferences, London Area, Session 1923-24, the meeting for 
April r1 was left blank. This has now been filled. Mr. B. 
Longbottom, M.I.E.E., will be chairman, and Mr. W. Y. A. 
Anderson (B'ham Electricity Supply) will read a paper on 
*Selling Electric Power," 

Diesel Engine Users’ Association.—At the first autumn meet- 
ing of the Diesel Engine Users’ Assocn., which was held at 
the I.E.E. on the sth inst, Mr. K. B. Wood Smith submitted 
Some notes on comparative running costs during the year 1923 
of steam and Diesel driven pumping plants used in connection 
with the public supply of water at Alexandria, Egypt The com- 
parison was decidedly interesting as showing the economies to 
be effected by the substitution of Diesel for steam driven pumps 
in water works where pumping was continuous throughout the 
24 hours. 

Manchester Wireless Society.— This Society, which is affiliated 
with the Radio Society of Great Britain, and has its head- 
quarters at Sorrell Bank, Pendleton, Manchester, is running 
two series of lectures throughout the season. One is of the 
popular and advanced type, and the other elementary. Wireless 
sets are at the disposal of members, and on Wednesday nights 
questions will be answered. Judging by the syllabus, the 
arrangements, coupled with the subjects of the lectures, should 
ensure a large increase in membership. The Hon. Sec. is Mr. 
М. МУУР Byans: 

Meetings.—' he annual general meeting of the Inst. of Pro- 
duction Engineers will be held at 7.30 p.m. on Wednesday, 
the 17th inst., at the Engineers’ Club, Coventry Street, London, 
W.1, when Mr. J. D. Scaife, President for 1923-24, will deliver 
his presidential address, which will be followed by a smoking 
concert. The Junior Inst, cf Engineers will meet on Friday, 
the 12th inst, when..Mr. W. Lewis, M.I.Mech.E., will 
deliver a lecture on a new system of transport known as the 
* Never-stop Railway," and on Friday, the 26th inst., when 
Mr. A. V. Ballhatchet will lecture on “Crystals for Wireless 
Reception." Both meetings at 7.30 p.m. at ду, Victoria 
Street, S. W.1. 

Plant Wanted.—The N.S.W. Govt. Rlys, and Tramways 
invite tenders for rotary converter units. The Municipal 
Council of Sydney also invite tenders for high tension split 
conductor feeder panels.—— The City of Toronto is inviting 
tenders for the supply and delivery at the main sewage pump- 
ing station of one horizontal centrifugal pump direct connected 
to a 220-volt 3-phase motor mounted on a truck, together with 
suction and discharge piping valves, A-frame, etc., complete and 
ready for operation.——The P.M.G.s Dept., Sydney, invite 
tenders for protective electrical apparatus. It also invites 
tenders for telephone apparatus and parts. The Municipal 
Council of Sydney invite tenders for high tension underground 
cables.—-—The Municipal Council of Johannesburg invite tenders 
for the supply of high-tension cubicles The P.W. Dept., 
Wellington, N.Z., invite tenders for metering equipment for 
the Mangahao power scheme. The P.W. Dept. at Wellington, 
N.Z., invite tenders for indoor and outdoor type apparatus 
for the sub-station at Penrose, Auckland, to be presented by 
December 11.—--The P.W. Dept., Wellington, N.Z., invite 
tenders for the supply of transformers for the Waikato power 
scheme. Specifications, etc.. at the D.O.T. (Room $52), 35, Old 
Queen Street, London, S.W.1. 
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PATENTS AND ELECTRICAL 

The matter of Letters Patent for inventions is one 
of material importance to electrical engineers and of 
real practical interest. It is found that although very 
many inventions are made by electricians, few are con- 
versant with even the elementary principles underlying 
the law. 

At the present time about 30,000 patent appli- 
cations are filed every year. These may mature into 
grants preventing others using what they validly claim 
for a term of 16 years. Of these applications some 
7o to 80 per week deal with electrical matters covering 
teh diverse subjects as electro-magnets, storage bat- 
tery plates, terminals, electric flat irons, tuning appara- 
tus for wireless telegraphy and telephony, electro- 
magnetic sound-producing devices, electrolytic systems 
for preventing the corrosion of metals, variable con- 
densers, resistances and electric switches. The num- 
ber of complete specifications accepted is only a fraction 
of the applications filed, the reasons underlying this 
being anticipation as shown by the Patent Office search, 
lack of further interest of the inventor, insufficiency 
of capital or inability to place the apparatus on the 
market. 

Inventors often find it most difficult to ascertain 
whether what they have found is indeed an invention 
in the eyes of the law or a discovery. Patent Law is 
based on the Statute of Monopolies, which retains the 
right of the Crown to grant vadid patents for manu- 
factures which are new within the Realm. It is there- 
fore clear that unless a ‘‘ manufacture °’ is the result 
of what it is sought to patent no valid patent can be 
secured. 

Jt is one of the first duties of the Patent Office to 
ascertain whether a document presented to them deals 
with a manufacture. An electrical engineer may have 
worked out some elaborate improvement in 
design, and he may well regard it as an invention, 
this view being upheld by his colleagues. In all prob- 
ability it would not be an invention as defined by the 
Patents Acts, because there would be no new manu- 
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facture, but merely, say, a scheme for regulating the 
sizes of parts or something of that nature. In some 
special cases it is true there may be a patentable new 
construction. That is quite a different matter. 

The reported patent cases help materially in showing 
what the Courts regard as patentable inventions, for 
on these cases Patent Office practice is based and an 
understanding of them will often save time and expense 
to iaventors, preventing them from seeking for patents 
for something which cannot be granted. Conversely, 
it may serve to show that some improvements, of 
which little may be thought at the time, may indeed 
form the basis of patentable inventions and be entitled 
to valid protection. 

The well-known litigation relating to the gasfilled 
lamp dealt with a patent in which both theory and 
manufacture were combined. The invention related 
to the practical method of applying an atmosphere of 
gas to a tugsten filament contained in a glass bulb, 
and it was found for success that the filament had to 
be coiled into a spiral or else that it had to be made 
with a small surface in some other way, for instance, 
by employing a filament of large diameter. 

According to the description contained in the specifi- 
cation the inventors found that the loss of energy by 
convection and conduction was substantially inde- 
pendent of the size of the filament, that is to say, as 
between a filament 10 mils in diameter and a filament 
3 mils in diameter there is very little difference in the 
magnitude of the conduction 'and convection losses. 
On the other hand, the surface areas of the two fila- 
ments being in the ratio of 10 to 3, there will be 
radiated from the ro mil filament three times as much 
light as from the 3 mil filament, because the light emis- 
sion at a given temperature is proportional to the 
surface. 

All these facts deal with discovery only, and a patent 
lor them could not be validly secured. 

The inventors, however, went further, and showed 
how this discovery could be applied and the claims of 
their patent were drawn to a construction of incan- 
descent electric lamp. Those claims were ultimately 
upheld by the House of Lords, and the case may there- 
fore be regarded as a good test case. 

Many years ago Lord Lindley pointed out that an 
invention is not the same thing as a discovery. In one 
of his judgments he stated that ''when Volta dis- 
covered the effect of an electric current from the battery 
on a frog's leg he made a great discovery, but no 
patentable invention. A man who discovers that a 
known machine can produce effects which no one knew 
could be produced by it before may make a great and 
useful discovery, but if he does no more his discovery 
is not a patentable invention. He has added nothing 
but knowledge to what previously existed. A patentee 
must do something more. He must make some addi- 
tion not only to knowledge, but to previously known 
inventions, and must use his knowledge and ingenuity 
so as to produce either a new and useful thing or 
vesult or a new method of producing an old thing Or 
result.’ 

According to the Patent Office Rules no patentable 
manufacture is regarded as present where no m terial 
product of a substantial character is realised or affected 
by the alleged invention. Something of industrial 
application is the key to the basis of all valid grants 
and not matters of theory. It may well be said that 
among the printed specifications publishe d by the Patent 
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Office many are to be found dealing with only theoreti- 
va] matters, for example, the testing of materials to 
ascertain their electrical magnetic properties. The 
answer to this is that they may have been accepted 
before the present patents laws and the practice there- 
under were in force or, although accepted, they may 
not indeed be valid. Many cases tested in the Courts 
proved to be based on invalid patents, and it is no 
criterion of validity that the Patent Office have accepted 
a specification. The examiners are bound under the law 
to certain lines of investigation only, but in litigation 
proceedings and, indeed, even in opposition proceedings 
before the Comptroller of Patents, other matters may 
be brought forward which were not within the scope 
of the examiner's search and could not rightly have 
been cited by him even if he personally were aware 
of them. 

These points relate rather to the novelty of an appli- 
cation than to the determination of whether the matter 
dealt with deals with a manner of manufacture or not, 
but the points are correlated, because the statute which 
requires an invention to deal with a manner of manu- 
facture also specifies that it must be new within the 
Realm. These requirements being satisfied, a valid 
patent may be obtained for the sole right of making, 
using, exercising and vending the invention. Because 
of these terms which appear in the actual grant of the 
Letters Patent, it necessarily follows that what may 
validly be protected is only something which can fall 
within their scope. Matters which do not relate tol 
manufacture, and therefore cannot be sold or vended, 
are excluded. On the other hand, a process is in- 
cluded, such as a particular process in connection with 
electro-deposition of metals, if tne result be a new 
manufacture, aad it is well settled by law that the 
vending of new products made by a patented process, 
although the products are not claimed, constitutes an 
infringement cf the rights of the patentee. 


С.А.У. AUTOMATIC BOAT-LIGHTING 
EQUIPMENT. 

Although С.А.У. automcbile lighting and :tarting 
sets are well known, it is not so widely appreciated 
that during the last 10 years the C.A.V. Co. have been 
installing lighting equipments in many of the best type 
of cabin cruisers and in large numbers of Admiralty 
boats of the Submarine Chaser and Fast Survey types. 
As a result they have now established what they style 
the “С.А.У. Marine Simple, Safe and Seaworthy 
Lighting, Starting and Ignition Systems," and their 


D9 
exhibit at 'the recent Shipping, Engineering and 
Machinery Exhibition attracted very considerable 
interest. It included dynamos, starters, combined 
dynamotors, automatic dynamo and light contrel 


boards, instruments, cut-outs, cabin lights, syrens, 
searchlights, signalling gear and navigation lamps, 
also a range of new batteries with threaded rubber 
insulation, coil and magneto ignition systems, etc. 
The automatic boat-lighting apparatus, with which we 
are now more particularly concerned, has been patented 
by T. Blair and Co, of King Street, West India Dock 
Road, and is made by C. ^. Vandervell and Co., Ltd., of 
Acton Vale, W.3. It was designed because of the various 
recent shipping accidents, where ship’s boats, having 
been launched, have been quickly lost sight of or run 
down, and consists of an electric light carried on pillars 


at each end of the boat operated by an automatic 
switch, the current being supplied from an accumulator 
capable of operating each light continucusly for 24 
hours, or longer if desired. The pillars are secured at 
each end of the boat inside the gunwale and hinged 
so as to stow flat beneath the level of the capping, thu: 

allowing the boat to be covered in the ordinary way. 
They are easily thrown into the vertical, and retained 
in this position by means of a spring plunger. The 
lamps are fitted to the end of the pillar and protected 
by a stout metal guard which, with the glass dome, 
forms a watertight joint, thus preventing the lamp 
terminals from being short-circuited by sea water. 

Tumbler switches are fitted to the pillars. The 
automatic switch consists of a stout copper tube ter- 
minating in a switch box, and carrying a float, which, 
when operated by the pressure of water places the 
switch to “оп.” 

This copper tube can be built into the boat, or 
secured alongside the stem and stern posts outside the 
boat. The battery is made in various sizes, and retains 
its charge for six months. A switch is fitted. Three- 
core cables, heavily insulated and protected by rubber, 
connect the automatic switch, battery, and lamps. 

On the boat being called away for service :— 

As scon as one end is uncovered both lights can be 
switched on by the tumbler switch fitted to the pillar, 
the light thus obtained assisting in enabling the boat’s 
crew to get the boat clear away, falls and itfe-lines 
clear, and the boat swung out cn its davits. 

In the case of a life-boat, ''griped to” at the 
davits, the pillars could be at once thrown into the 
vertical position, and the lights switched on. This 
would give sufficient light for all necessary purposes 
and avoid the use of a yard-arm group. 

Should the ship's lighting circuit fail, sufficient light 
is available to enable the boats to be manned at the 
rails with their complement of passengers, 

If, through any cause the boat is placed in the water, 
cither by over-running its falls or floating off a sinking 
ship, the automatic switch would at once operate the 
lights, thus indicating the position of the boat to 
swimmers in the water. Further, the probability of a 
beat being picked up is increased by the fact that the 
lights would be sighted by any ship passing, and if 
necessary signals could be exchanged between the boat 
and ship by use of the switches. 

In addition to the above, in harbour when boats 
are compelled to carry hand-lamps, and show when 
passing other boats, the lights being already in place, 
only need switching on. 


, 
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THE ALL-BRITISH WIRELESS EXHIBITION. 


A forthcoming attraction, appealing particularly to 
wireless enthusiasts, is the All-British Wireless Exhibi- 
tion and Convention, to be held at the White City, 
Shepherd's Bush, W., from November 8 to 21. 
This Wireless Exhibition, the largest ever held in the 
world, is being organised in conjunction with the 
National Association of Radio Manufacturers, an 
organisation which can already point to a splendid 
record of achievement in the best interests of popular 
British wireless. The active participation of this 
powerful: Association. will ensure presentation on an 
adequate scale of all that is most up-to-date in wireless 
progress. j 


costs nothing it is not usually termed so. 


"useful heat. 
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Apart from the actual exhibits, comprising almost 
every conceivable form of wireless apparatus, there 
will be a series of lectures and demonstrations—the 
latter by special arrangement with the British Broad- 
casting Co., Ltd. Full advantage is being taken of the 
ideal facilities of the White City to provide for the 


comfort and convenience of visitors On an elaborate © 


scale. The Exhibition Organisers are Bertram Day 
and Co., Ltd., о and то, Charing Cross, London, 
S.W.r, who have already conducted successful wire- 
less exhibitions both in London and Manchester. 


THE MANUFACTURE OF STEAM.* 
By W. E. HicHrrELD, M.I.E.E. 


(Concluded from page 532.) 

Regarding other instruments, these may be CO, 
meters, temperature indicators, flow meters, Gc eG. 
All these are important, but it is often sufficient to 
arrange these instruments so that they are not neces- 


sarily in service continuously, but only used when the 


ccal and water measurements show that one particular 
boiler is not being used efficiently. Particularly is this 
the case with a small station where the cost of such 
instruments cn every boiler is prohibitive. 

I had net intended to deal with any item in detail, 
but it is perhaps necessary to mention the CO. meters 
rather more particularly as their function is not always 
clearly understood. 

The CO, meter is a means of measuring what may 
be termed a raw material, though as this material 
osts It measures 
the air required for the proper combustion of the fuel. 
The direct measurement of the air would be far tco 
costly a method to adopt, and the СО, meter is the 
simpiest method evolved for doing this indirectly. 

The CO, meter js a means of ensuring as far as 
possible that the quantity of air passing into the 


"furnace shall be properly proportioned to the quantity 


of fuel being burnt. Any air in excess of the minimum 
required is a great source of waste, as it cools the fire 
and the heating surface, and, being discharged up the 
chimney at a high temperature, it carries away a lot of 
On the other hand, it is very important 
that the air supply shall be adequate, for if it is 
deficient some of the carbon in the fuel is burnt to 
CO instead of CO.. A pound of carbon burnt to CO 
only evolves 4,400 B.Th.U., whereas if completely 
burnt 14,500 B.Th.U. would be produced, so that the 
loss by incomplete combustion is very serious indeed. 

As air contains approximately 21 per cent. of 
oxygen by volume and 79 per cent of nitrcgen, and as 


„oxygen, used for burning carbon produces the same 


volume of CO;, it follows that if the whole of the 
'oxygen in the air supplied to a furnace were used in 
burning pure carbon, the flue gases would contain 
21 per cent. by volume of CO.. But this percentage 
is quite impossible to obtain in practice. The com- 
pustible part of ordinary coal contains a considerable 
percentage of hydrogen which forms water-vapour 
when burnt, and therefore contributes nothing to the 
СО,. In cil-fuel and natural or artificial gas, the 
hydrogen content is a more important constituent even 
than in coal, and the percentage of CO, formed with 
such fuels is therefore theoretically much less than with 
carbon. When burning solid fuel it is always found in 
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practice that unless from 50 per cent. to 100 per cent. 
more air is supplied than is theoretically needed to burn 
the combustible constituents, some of the carbon will 
only be burnt to CO, with a resulting loss in efficiency. 
Hence excess of air has always to be supplied, and in 
practice more than 14 per cent. СО» is never striven 
lor. It 15 generally taken that, with no excess air, the 
perlect combustion of ordinary bituminous coal would 
give about 19.2 per cent. of CO, in the flue gases, the 
figure depending principally upon the hydrogen content. 
It is also assumed that about 12 lb. of air would 
theoretically be required to burn a pound of such coal. 
Hence, if in actual practice the CO; amounts to 14 per 

12 39.2 


cent., it follows that ,or about 16.5 lb. of 


I4 
air, are being used per lb. of coal. It is thus evident 
that the CO, meter may be regarded indirectly as an 
air-meter, provided that the composition of the fuel is 
known. 

While it is very important to maintain the CO, per- 
centage as high as possible, so long as CO is not 
present, and for this purpose a CO. indicator or 
recorder is indispensable, I wish to utter a warning 
against the idea that all must be well in the boiler- 
room if the CO. figures are satisfactory. Те engineer 
does not want СО,, but steam, and the CO; record by 
itself conveys no information as to whether this steam 
is being raised with the minimum amount of coal. If 
the boiler is dirty, inside or out, all the £O; in the 
world will not help matters. A high CO; figure com- 
bined with a low stack temperature is certainly signifi- 
cant of efficiency of operation, but the real test, as I 
have already said, is the amount of steam made in 


comparison with the quantity of coal burnt. Ihe CO; 
recorder, like the flue-gas pyrometer, 15 а purely 
secondary and subsidiary instrument, whose main 


function is^ to ‘assist in locating the cause, of 
inefficiency. 

Summarising my remarks at this point, 1 have 
endeavoured to show the position the boiler-house 
holds with regard to the economical running of a 
central station, the importance of careful personal 
management and the essential factors on which 
economical running depends. 

Many items of importance and interest have been 
omitted so that what may be termed the L.C.M. of 
boiler-house management should not be obscured. 

Before concluding my address I will touch on a few 
points that show: the trend of modern boiler-house 
practice. 

I will first deal with the general tendency towards 
an increase in pressure which is very marked at 
present. 

The theoretical advantage to be gained by an increase 
in pressure may be put quite briefly. 

The amount of work a pound of steam wil do 
depends upon the amount of heat the steam contains, 
and. comparatively little extra heat is obta..-ed by 
increasing the pressure. 

Considering saturated steam only, if the pressure 15 
too lb. absolute, the percentage of the total heat put 
into the steam, which is available for work 1f the steam 
can be expanded down to a 28 in. vacuum, is 26.2 per 
cent. With steam at^zso lb. initial pressure, under 
similar conditions, the figure is 31.0 per cent., w hile 
with steam at 500 lb. initial pressure and the same 
conditions, the figure is 34.3 per cent. 'The- possible 
gain is not, therefore, very great. 
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If the steam is assumed to be initially superheated 
to 700 deg. Fah., which is about as high a temperature 
as can be safely used, the corresponding figures are 
28.5 per cent., 32.6 per cent., and 35.7 per cent. 

One of the reasons for the tendency to increase 
steam pressures is to reduce the size of pipes necessary 
for carrying the enormous amount of steam which has 
to be transmitted in modern large power stations. 
There are, for example, turbo-generators running 
which consume as much as 150 tons of steam per hour, 
and the conveyance of such large quantities is no small 
matter. 

On the other hand, as showing what can be done 
with comparatively low-pressure steam, I may mention 
the results obtained at the Radcliff station of the 
Lancashire Electric Power Company. There, in spite 
of the fact that the working pressure is only 160 lb. 
per sauare inch, the station results for six months gave 
a coal consumption of oaly 1.866 lb. per kilowatt-hour 
delivered to the feeders. This example is sufficient to 
show what results careful management of the boiler- 
Fouse will give. 

Before deciding on an increase in pressure the in- 
creased capital cost must be weighed agiainst the 
probable saving. Naturally, high-pressure plant costs 
more than low-pressure plant. Not only do the boilers 
cost more, but the auxiliaries, the pipework and other 
items increase in a regular proportion. 

Without going into details the general tendency 
appears to be for very large stations to be laid down 
for pressures between 350 and 500 lb. For medium- 
sized stations there appears no reason for going beyond 
350 lb. The cost of plant.for 35016. is very little 
different to plant for 250lb., whereas beyond 350 lb. 
the cost increases considerably. 

As progress in one branch reacts on other portions 
ef the equipment, so the increase in pressure has 
effected other items besides the boilers and pipework. 

In the past, for plants up to 250]1b. pressure or 
thereabouts, the economiser has been a standard part 
of the boiler-house equipment. But there is certainly 
some reluctance to employ cast-iron economisers for 
pressures of 350 1b. and upwards. Steel tube 
economisers have not always been successful, and to 
meet the difficulty there has been a tendency to adopt 
pre-heaters. Instead of taking the exhaust gases from 
the boilers and passing them through an economiser 
for heating the feed water, the gases are taken through 
the air heater and utilised for heating! the forced 
draught to the grates. The air heater, equally with 
the economiser, will reduce the temperature of the 
exhaust gases to the chimney stack so that the losses 
in this respect can be kept at a minimum. The result 
of leading hot air to the boiler grates improves the 
combustion, and it may, and probably will, result in 
the alterations to the brick arch necessary with chain- 
grate stokers, the renewals of which are one of the 
principal items in the maintenance cost of the boiler- 
house. 

The air heater is certain to be one of the points on 
which attention will be centred in the future, and no 
doubt it will also be the centre of controversy. Notable 
advances have also been made with pulverised fuel 
plant, and especially has this been so in America. 

Pulverised fuel has two great advantages. It allows 
the fuel to be more economically burnt, and it allows | 


lower grade fuel to be used. The first point I wish 
to avoid, as it leads to detail with which my address is 
not concerned. But the second point is one of general 
inportanoe to all. There are vast quantities of low- 
grade fuel which hitherto have had to be dumped, but 
which will now be available. Further, it increases the 
value of our coal mines, for the “Чий,” or waste, will 
nave a commercial value, and as the use of electricity 
extends, so will the value of the duff increase, since 
it will have a larger market. The price will always be 
limited, because it is only the waste of a higher grade, 
but it is not safe to assume that the price will be 
the almost nominal sum for which it can be purchased 
to-day. 

I do not wish to tire you, but I think I have said 
enough in the latter part of my address to show you 
that progress was never more active than it is to-day in 
the field of steam-producing plant, nor has the future 
been brighter for the electric supply industry. 


—— ———— 


SMALL-POWER WIRELESS TELEPHONE 
TRANSMITTER-RECEIVERS. 


A wireless telephone set, called the ‘‘ Popular," for 
communication over distances of 10 or 20 miles, has 
recently been designed by Marconi’s Wireless 'Tele- 
graph Co., Ltd. (Marconi House, Strand, W.C.2). 
It is made for both simplex and duplex working, and is 
particularly adapted for use where no other means of | 
communication exists, or where existing land-lines are 
unreliable. For example, it could be used to advantage 
between a factory and distant office or between a ship 
in port and the shipping office, etc. For simplex 
working, i.e., speaking only one way at a time, one 
aerial at each station is required, and speech in either _ 
direction is carried on the same wave-length, a switch . 
being provided at each end to stop the transmitter from 
radiating when receiving. For duplex working, i.e., 
speaking in either direction at the same time (as on an 
ordinary wire telephone installation), a double aerial at 
cach station is necessary and communication effected 
one way on one wave-length and the other way on a 
different wave-length. Та the ** Popular " set the wave- 
lengths are 190 and 260 metres, and with the small 
power radiated interference of the transmitter with the 
receiver at the same station is eliminated without the use 
of “balancing circuits." For duplex working each aerial 
at each station must have an independent earthplate, 
separated by at least 6 ft., and for satisfactory working 
the horizontal portion of the two aerials should not be 
more than 20 deg. out of the straight line and the 
down leads not less than 20 ft. apart. It is best to 
have the two aerials fixed one behind the other (and 
insulated from one another) using only two masts, 
about 200 ft. apart for single wire and 120 ft. for twin. 
wire. Full-strength speech is obtainable over at least. 
то miles with the aerials 30 ft. high and 20 miles if- 
they are 7o ft. high. Needless to say, the sets are 
strongly and conveniently designed for commercial use. 


_——_—_—_— —Á— 


LE.E. Meeting Hour.--The recent postcard vote taken among 
the members having addresses in the London district shows 
that the majority of those who voted were in favour of 6 p.m. 
for the ordinary meetings of the Institution, and it has accord- 
ingly been decided to continue to meet at 6 p.m. (Light refresh- 


menits at 5.30 p.m.) 
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Current Topics. 
The season of recurrent electricity breakdowns, to 
which I referred a week or so back, has apparently 


set in with a vengeance. Aberdeen 
The Breakdown has experienced ‘the worst incon- 
Season. vénience „50. far, with a complete 


failure of the city" s electricity supply 
for. the space of thirty-five minutes, the trouble being 
ultimately traced to a mouse, which, gaining access to 
a high-fension switch chamber at the works in Dee 
Village, found its way into the air-gap between two 
6,000-volt terminals, апа yielding up its life, caused 
a short circuit, which threw the entire supply into con- 
fusion, and led to a temporary cessation of the distri- 
bution of upwards cf 11,ccc h.p. Fortunately, the 
mishap occurred during daylicht and only 
tramways, lifts, power installations, etc., but sufficient 
'apital has been made out of the incident by the Press 
to cause a good deal of harm to the reputation of the 
supply industry. 


Failure of the electric light in Chiswick recently on a 
Saturday evening threw several shops and a cinema 
into darkness for the space of half an hour. Here 
also, the various premises affected were full of 
customers and patrons, and business was in full swing. 
The mishap is stated to have been due to the blowing 
of a fuse in one of the distributing boxes. Turning to 
tramways, failure of the current supply at the power 
station caused: a temporary stoppage of the L.C.C. 
rams on. various routes:in. London last week, whilst in 
Liverpool, during a recent visit to the city, I was per- 
sonally held up by a succession of minor breakdowns 
in the centre of the city during the busiest hour when 


the business population were. vainly endeavouring to. 
get.home to the suburbs. I counted no less than лб, 


' affected the | 


opposite his house. 
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within quite a 
and before we 
had boarded. we 
apparently by 


processi n, 
route, 


cars held up in one long 
short length of single-track 
struck a lucky patch om the car I 
were held up no than four times, 
the automatic action of a section circuit breaker 


less 


Aberdeen has just suffered the 
effects of a temporary electricity breakdown, it has 
been morc fortunate in the matter ol 
Congratulations. broadcasting, for it now | 
broadcasting station of its 
last week inaugural 


Although the city of 


POSSESS S a 
own, 


with 


which was opened nau 
speeches by Sir William Noble, late  Engineer- 
in-Chief. cf the Post Office, the Lord Provost, 


Temair, P.C., 


the Marquess ol Aberdeen and 
relayed 


МО ЖАШ of which were 
broadcasted from all the 
with great clearness. 


and 
CEMI Ga “Gs 
and simultaneously 
Broadcasting St: tions 


British 
There 


were also given appropriate selections by the pipe | band 
af the Gordon Highlanders, a species of music which 
lends itself admirably to loud-speaker reproduction. I 
was listening-in at Liverpool, and the speeches came 


with tbe accompany- 


through most faithfully, together 
transmit- 


ing applause, and certain ''asides"' at the 
ting end, which were not intended for publication. 


the effect was marred in the Manchester 
I believe, by the ill-considered 
who were superimposing 
objectionable. conversa- 
Same wavtc- 


Incidentally, 
and Blackburn districts, 
action of certain amateurs, 
their wholly uninteresting and 
tion On the ether at approximately the 
length. and concurrently with the speech of the 
Marquess. From reports issued from the Manchest: 
station cf the B.B.C., it would appear that this st: ioc 
and its immediate listeners-in, is experiencing a good 
deal of trouble with oscillating fiends and amateurs 
given to practical joking of an essentially purpose 
and fatuous character. I am advised that steps are 
being taken to locate the sources of disturbance, and 
that legal proceedings will follow under the Wireless 
Telegraphy Act. I only hope the efforts to scotch 
these gentry will be speedily successful; such ether- 
hogs are a curse to every other interested member o! 
the commmunity, and in olden days would have been 
hanged to the highest available aerial when detected 
I am not sure that they da not deserve a similar fate 
in these more humanitarian times. Anyway, I hope 
Uncle Victor and his merry men have a Carpentier run 
for their money when the identities of the offenders are 
disclosed. Meanwhile, my sympathies are with the 


less 


Manchester station. 
I wonder whether some municipal electricity supply 
undertakings, even in our largest provinc ial cities, 


really do intend to encourage the 
domestic load. A man I know in a 
northern city has waited weary years 
for the cables to be laid along his 
street, and I heard from him the other day toi the effect 
that there was a gleam of hope. Corporation work- 
men had appeared at last, with big drums of cable, 
and were. actually ‘trenching under the  side-walk 
He had not been canvassed, no: 
postal intimatiox of the Corpora- 
rumour had it that very favour- 
offered to tempt new consumers 
and cooking 


Apathy or 
Influence? 


had he received any 
tion's intentions, but 
able terms were being 
to join up and take a lighting, heating, 
supply. 
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I heard from him again, only yesterday, to the effect 
that he had sadly witnessed the route of the main being 
diverted from the opposite side of the street to his own 
side, some fifty yards lower down, and that there was 
no apparent intention to furnish a service to the 
block of houses which included his particular residence. 
He had accordingly written to the Corporation Elec- 
tricity Department a courteous letter of inquiry as to 
their intentions and the terms on which he could be 
connected. That was a week ago, and up to the time 
of his writing to me he had not even received an 
acknowledgment of his Jetter, nor had any representa- 
tive been to see him. Now I submit that if this per- 
fectly true incident is an example of the manner in 
which municipal electricity committees are handling 
the business of domestic electricity supply, it is high 
time the powers they now possess were taken out of 
their hands and vested in private enterprise. It is sig- 
nificant that gas interests and a private gas company 
bulk large in the particular city referred to. 


Under the auspices of the Federation of British 
Industries, Mr. Hugo Hirst, of the General Electric 
Company, recently broadcasted from 
Broadcasting the London Station of the B.B.C. a 
Electricity. ten minutes’ discourse on the elec- 
trical engineering industry. It was 
physically impossible within the time limit set to deal 
adequately with the wide field covered by the title of 
Mr. Hirst's address; but he nevertheless spoke in his 
usual interesting vein, looking well ahead into the 
future and its possibilities of unforseen development in 
the various branches of the industry. Mr. Hirst is 
essentially an optimist, and is to be congratulated upon 
the interest evinced by his speech, which must have 
been heard by thousands of listeners-in, and should 
aid the general cause for the advancement of the 
industry. 


There is a tremendous amount of leeway to make up 


in the education of the public mind on the subject of 
domestic electricity, and in this connection, occasional 
broadcasting talks could do excellent service. If the 
E.D.A. could organise a series of popular addresses on 
the subject of electric lighting, heating, cooking, and 
labour-saving generally, and arrange for them to bé 
delivered preferably in the afternoon programmes when 
housewives have more leisure than at other periods of 
the day, they would be calculated to win over many 
converts. As quite a recent convert or victim of the 
broadcasting fever I have already listened to several 
lecturettes on subjects of which I was comparatively 
ignorant, and have found them most interesting. Per 
contra, there must be many hundreds of potential con- 
sumers who would be interested in such addresses as 
I have suggested above. 
ELEKTRON. 
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Joe: ‘‘Is it a lap or a wave winding? ” 

Jack: ** I don't know." 

Joe: ** How shall we find out? ” 

Jack: E I don't know."* 

Apprentice (standing by): “© Get * Armature Wind- 
ing,' by Sylvester, it will tell you how to find out quite 
easily." 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
stent interest to our readers will either be replied to under “ Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 


the paum of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six PORTO who win the first or second prize the most times during the next twelve 
months. 


The words ** Questions and Answers " or “ Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 169. 

I wish to make a resistance to reduce a pressure of 
200 volts to 25 volts. I would appreciate details of size 
of wire, method of mounting coils, etc. The maximum 
current I wish to take from it is r5 amperes.—]. R. 
WOODHATCH. 

QUESTION NO, 170. 

I desire to make a testing board suitable for testing 
motors, elements, etc. The supply is 200 volts. Can 
any reader ‘tell me what instruments and apparatus I 
shall require, and method of mounting?—J. R. 
WOopDHATCH. 

(Replies to Questions Nos. 169 and 170 must be 
received not later than October 27, 1923.) 


Answers to Questions. 


QUESTION No. 164. 

I have an electric iron, but it has gone wrong. I 
have opened it out, and I find that the element is what 
appears to be aluminium paint on mica. I also notice 
that the circuit through this paint is interrupted. Since 
I cannot purchase a spare element, is there any means 
of repairing the defective element? If not, how can I 
convert the iron to use another element ?—" LAUNDER. ” 


REPLIES TO QUESTION No. 164. 


The first prize (1os.) has been awarded to “L. R.” 
for the following reply :— 

STRIP HEATERS. 

Strip heaters of the kind indicated comprise a very 
thin film of metal, painted or otherwise, affixed in a 
suitable medium to a mica base. They are of high 
resistance because of the thinness of the film, and for 
that reason in operation reach a comparatively high 
temperature. Under these circumstances, in due 
course disintegration or cracking occurs, and this often 
takes the form of a break across the width of the 
film. 

Such heaters are used in many forms of electric 
apparatus—for instance, electric irons, electric kettles 
and electric radiators. If a fault has occurred, the 
best course to pursue is ito replace the element, and 
that may often be done by obtaining a spare element 
from some other apparatus, such as a radiator, when 
a new one cannot be secured. 

An alternative scheme which works for a time is to 
paint over the cracked part or discontinuity in the 
metal by means of ordinary aluminium paint thinly 
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applied. This cannot successfully be done if several 
cracks have appeared longitudinally as well as across 
the metal. In that case, if the element cannot be 
renewed, the heater must be replaced either by other 
elemnts or some form of resistance. 

It may be noted that many patents have been taken 
out for the construction of clements of this character, 
and working on their lines one may in any particular 
case be able to manufacture suitable replacements. 

According to one of these methods a thin coating of 
platinum or gold is first formed on the base to which it 
is to be applied, either by painting or flowing platinum 
solution or gold solution thereon, and heatng it to 
reduce the liquid to the metallic state. 

An alternative scheme consists in pouring on a tin 
chloride solution, washing, applying a solution con- 
taining gold or platinum, caustic soda and glycerine, 
and keeping the article warm until the film has 
deposited. After cooling, a solution of platinum 
chloride is applied, and the article heated to render the 
coating metallic. It is then coated electrolytically 
with platinum. 

According to another method, the metallic coating 
may be produced by the application of painter's gold 
or by precipitation from solutions as in mirror silvering, 
the metallic layer being strengthened by electrolytic 
deposits. 

About twenty years ago, Arnold, of Germany, 
patented a commutator arrangement in this country in 
which resistances connected between the segments 
were formed of conducting films painted upon 
insulating material by solutions containing finely 
divided metal. 

If no replacement of the above character can be 
made, a metallic wire or strip heater may possibly be 
substituted, but this depends on the space available 
and the particular resistance element chosen. As a 
guide, the following figures may be of assistance with 
reference to a well-known material :— | 


S.W.G. Approximate resistance per 
1,000 yards 
at 200°C. 400°C. 600°C, 
-Nickel Chrome 16 | 452 ohms. 495 ohms.| 538 ohms. 
” ” 32 15,880 ) 17,360 ” 18,900 » 


The former sized wire at the temperatures men- 
tioned would carry 7.1, 12 and 18 amperes respectively, 
the figures for the latter sized wire being 0.55, 0.80 
and r.2. é 

For tapes made of the same material, a tape of 
width r-r6 inch, and thickness 0.003, at 200 deg. C. 
carries 3.1 amperes and has a resistance of 7,596 ohms 
per 1,000 yards. At 600 deg. C. it carries 7.1 amperes, 
and has a resistance of 8,780 ohms per 1,000 yards. 

SITES TRE 


The second prize (5s.) has been awarded to “ Unit ” 
for the following reply :— 

The heating element in ‘* Launder's iron is 
evidently one of the old ‘‘ paint " elements which were 
manufactured in the early days of electric heating in 
this country by a firm which has since passed out of 
existence. 

This type of element consists of finely divided 
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particles of precious metals deposited on a thin sheet 
of mica. The formula for the composition of metals 
employed would be extremely difficult to obtain, and 
as this would doubtless vary with the resistance of the 
elements, it will be seen that it is practically impossible 
to repair the element in its present form. 

Probably the best way out of the difficulty is to have 
a modern type element made to the exact dimensions 
and loading of the old element. One of the many 
firms who specialise in electric heating would doubtless 
undertake this work, or, provided the materials required 
are available, ‘‘ Launder " could himself make the 
element, in which case the following may be of some 
assistance. 

It will first be necessary to cut two pieces of mica to 
the same size and shape of the old element, and then 
two pieces must be cut on which to wind the resistance 
wire. These winding pieces must be arranged so that 
when placed on one of the pieces of cover mica there 
shall be a gap between them at the centre and that 
the outside edges do not quite reach the edge of the 
cover mica. 

We now come to the winding, which will probably 
present the most difficulty. First the resistance of the 
winding must be calculated. The voltage and either 
the amperage or wattage will be marked on the iron, 
and from: these particulars the resistance may be 
calculated by Ohm's law. It must be remembered here 
that the resistance of the winding must be less than 
this calculated value in order to allow for the increase 
in resistance as the wire becomes hot. The allowance 
to be made will depend to some extent on the particular 
make of wire used, but I think that ro per cent. 15 a 
fair average value to adopt. With regard to the wire 
to be used, this will be a high resistance wire, of 
which there are several types on the market under 


various trade names, ‘‘ Chronic " and ‘‘ Nichrome " 
being two of the best known. 
Unless he is familiar with the use of this wire, 


“ Launder ” may experience some difficulty in deciding 
upon what gauge of wire will be most suitable. This 
will be governed by the amperage and resistance of 
the element, and the resistance per unit length (resist- 
ance per foot, say) of the wire must be known. The 
wire used must be heavy enough to carry the stated 
current and of a length which can be comfortably 
accommodated on the winding mica. Having decided 
upon the wire, it must now be wound on to the wind- 
ing mica, care being taken to keep the turns equally 
spaced. oT 

The two separate halves of the complete winding 
must be connected together at the top end and two 
metal connecting strips attached to the wire at the 
bottom end of the element. The two pieces of 
insulating or cover mica must now be placed one each 
side of the winding, the two connecting strips being 
brought out through the top piece of mica. The 
winding is thus completely insulated, and the complete 
element may be fitted to the iron. 

In conclusion, I would repeat that unless “Launder 
has special facilities for this work he will be well 
advised to put it into the hands of a reputable British 


firm. р а 
«хт: 
* Unit" will forward his address to this 


| Nore :—If [ 
will be sent to him.—EDITOR.] 
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WELDING PLANT: 


Where a steadying resistance is used 
in conjunction with a welding genera- 
tor to choke down the rush of current 
when the arc is struck, the overall 
efficiency must of necessity be low, as 
even under normal working conditions 
most of the energy from the generator 
wasted in the resistance. For 
example, where the normal output of 
the generator is 150 amps. at 100 volts, 
as the voltage across the arc 1s about 
25 volts, only some 3.75 kw. are doing 
useful work, whereas 15 kwe are 
generated and have to be paid for. 
To do away with this waste generators 
have been designed to give a drooping 
characteristic, 1.е., to respond to the 
voltage changes to . com- 


is 


ACROSS ARC. 


necessary 


OF ARC WELDING SYSTEMS. 


pensate for variations in the length of 
the arc resulting from any unstead'- 
ness of the operators hand and 
momentary short-circuits between the 


VOLTS 


work and the electrode from drops of 
molten metal. Unless the voltage 
follows these variations | practically 
instantaneously the are is liable to go 
out, and bad work is the result. The 
generator designed by the Consolidated 
Pneumatic Tool Co., Ltd. (Egyptian 
House, Piccadilly, W.1), does this, the 
time lag between the current variation 
and the instant it responds to it being 
less than r-16th sec. Further, as the 
short-circuit current is not greater than 
25 per cent. to 30 per cent. above the 
normal welding current, there "S d 
corresponding reduction of sudden and 
heavy stresses on the machines. 

The differences in the welding 
systems just referred to are brought 
out clearly in Fig 1. With rco-volt 
supply and resistance control (curve X) 
there are two advantages, but they are 
paid for very dearly in wasted energy. 
First, a steep curve, whicli means 
that a slight current variation (on 
account of variation in the length of the arc) causes a 
large variation in voltage. This gives an easy arc, 
because immediately it tends to break the voltage rises 
rapidly to maintain it. The second js that the load is 
limited when the electrode touches the work and causes 
a short-circuit, because the arc only represents about 
25 per cent. of the total load on the dynamo. 

` Sixty volts is quite sufficient to strike the arc, but 
the stress on the generator is much greater since the 
load increases 75 per cent. on short-circuit. This 
is shown by the point on curve B where it meets the 
base line. Zero volts at the arc means, on this 
diagram, that the electrode touches the work. It 
should be noted that a much larger current variation 1s 
needed in this case to obtain a similar voltage variation 
than is necessary with curve A. 

With the C.P. T. dynamo no series resistance is used, 


100 VOLTS. SERIES RESISTANCE, 


SS 
WELDING 
RANGE. 


ease 


(WITH 
METALLIC 
ELECTRODES) 


AMPERES 
pou POWER 
TO BE 
SUPPLIED. 


| CURRENT DROP TO __ 
OBTAIN 10% VOLTAGE 
INCREASE ON ARC. 


as the required curve C is obtained by the special 
windings and construction. This gives бо volts’ for 
striking the arc, and a stable arc over the working 
range without the excessive rise of current on- short- 
circuit which takes place with other systems. It 
should also be noted that the load on the dynamo is 
much less on short-circuit than when welding is in 
progress since the voltage at the dynamo terminals 
drops away to a very low value, only sufficient to keep 
the short-circuit current flowing through the resistance 
cf the armature and cables, usually about 4 or 5 volts. 

For tramway and shipyard work, etc., where porta- 
tility is a vital factor, the C.P.T. Co. have designed an 
exceptionally light motor generator set embodying the 
principles above dealt with. The fields of both 
machines are laminated and mounted in a light cast- 
iron case with only two end shields, fitted with ball 
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bearings. The weight 15 590 lb. and 
the output so/rso amps. (200 amps. 
intermittently) at 20/25 volts, the 
speed being 1,600 r.p.m. - 

In Fig. 2 is shown a unique portable 
welding plant, driven by a petrol- 
paraffin engine, combined with a com- 
pressed air plant which operates 
pneumatic tools (carried in the set) for 
preparing and finishing the work, etc. 


FUELS AND COMBUSTION. 


The definition of coal would require 
a legal expert’s knowledge as to 
whether it is or is not a mineral sub- 
stance, and legal battles have been 
fought over the issue. It is generally 
allowed to be formed by the slow 
decomposition of ferns and mosscs 
accompanied by enormous pressure of 
superincumbent geological strata and 
requiring a long time. gcolcgically 
speaking, before it takes the form of 
coal as we know it to-day. 

Coals are classified according to 
their richness in carbon and hydrogen, 
the other materials present being oxy- 
gen nitrogen, sulphur and ash. Ап 
average sample of Welsh coal yielded 
the following analysis :—Carbon 87.8, 
hydrogen 4.3, oxygen 4.3, nitrogen 0.5, 
sulphur 0.7, and ash 3.5 per cent. 

Scottish coal is not so rich in carbon, and contains 
moreoxygen and ash. In evaporative power in pounds 
of water and in calorific value the former stands very 
high. 

In order of richness in carbon, the following are the 
chief varieties, viz. :— 

Anthracite.—This burns without smoke, giving intense 
heat. It is hard and lustrous in appearance, and is 
much used with gas producers, as it easily yields carbon- 
monoxide. It is almost wholly carbon, as much as 
go per cent. being free, the remainder being in the form 
of hydrocarbons. 

Bituminous coal, caking and non-caking.—These are 
roughly divided into lump, nut and slack, depending on 
their sizes. They contain a large proportion of easily- 
gasified hydrocarbons, but have less free carbon than 
anthracite. 

Cannel coal is a long-flaming variety, valuable for 
making coal-gas, as it contains a large proportion of 
ethylene and enriching gas made from other gas coals. 
The volatile hydrocarbons are as much as 60 per cent. 
of its weight. 

Brown coal, or lignite, is the newest, and therefore the 
poorest, form of coal. Only about half its weight is free 
carbon, with little volatile hydrocarbons, while it leaves 
a large amount of ash on combustion. 

Coke is especially useful in making power-gas. An 
average sample consists of carbon go per cent., sulphur 
I per cent., ash 8 per cent., with small amounts of 
oxygen and hydrogen. 

Petroleum.—The United States, Mexico, Burma and 
Persia furnish the chief supplies, though Russia and 
Rumania have large oil-fields. This fuel is rich in 
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hydrocarbons, carbon and hydrogen forming 94 per 
cent. cf its weight. 

Calorific values.—Taking the first four fuels in the 
order given, we find that Welsh, Scottish, Anthracite, 
Bituminous, Cannel, Lignite have average values of 
15,000, 14,000, 14,000, and 14,000 British thermal units 
per pound, while petroleum is about 19,000 British 
thermal units for the same weight. 

The evaporative power in pounds of water from and at 
212° Е. are about 15 for coal and 20 for petroleum. 
These values in B.T.U. per pound can be found theoreti- 


cally from the expression, 14,600 C + 53,300 (H-9) + 
4,000 S, where C, H, Q and S represent the percentage 
of carbon, hydrogen, oxygen and sulphur present in the 
fuel. 

Air required for combustion.—Theoretically, the weight 
of air per pound of coal is given thus :— 


p^ б Om р 
IL.6C 34.8 (H-3) +4.35 S, where the letters have 


the meaning and values given above, but in actual 
practice the weight of air supplied is much higher. 
When the air supply is inadequate or the temperature 
is not high enough, there is much soot present with the 
furnace gases ; and, again, when the air is excessive, the 
inert nitrogen present acts as a diluent and lowers the 
furnace temperature. Fuels rich in volatile hydro- 
carbons require much care in the regulation of the air- 
supply and the temperature. This is attained by 
natural, forced or induced draught. In the first we 
have a chimney, and it depends for its action on the 
difference in densities of the air and lighter furnace 
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gases, the draught pressure being about .5 inch of 
water. In forced draught air is forced in by a fan, and 
induced draught is obtained by a fan placed in- the 
flues. The following empirical formula may be used in 
determining H, the height of the chimney, viz. :— 


ii 7.6 7:9 
=н (F ~ 
in which f is the draught pressure in inches of water, 
and 7,, T, are the temperatures (absolute F°) of the 
air and chimney gases respectively. For round and 


square chimneys the following expressions are usc- 
Tull 


d 


Ш 


3-32 V я} 
VH 


SE 204 "ALS + 4 
VH 


where d = internal diameter, in inches ; 
S = side of square chimney ; 
W = weight of coal burnt, in pounds per hour, 
H = height of chimney, in feet. 
Correspondence. 


To the Editor of ELECTRICITY. . 

Dear SiR,—I have to inform you that an un- 
authorised strike by the employees of Messrs. Mann, 
Egerton and Co., Ltd., who are working on thé con- 
tract for the electrical re-conditioning of the Govern- 
ment Offices in Whitehall, has taken place. The men 
have been instructed to return to work by their union, 
but have refused to obey this instruction. 

Under our working rules, as agreed with the union, 
should any dispute arise no stoppage of work should 
take place until such dispute has been referred to a 
joint committee for investigation. 

I shall be much obliged if you will insert this in your 
columns, with an intimation to all employers of elec- 
trical labour that, should they require any additional 
men, they should communicate with те before 
engaging them.—I am, yours faithfully, 


LEONARD G. Тате, General Secretary, 
National Federated Electrical Association. 


October ro, 1923. 


Masonic.—The Installation Meeting of the Kelvin Lodge 
No. 3736 will be held at Mark Masons’ Hall on Friday, 
October 26, at 5 p.m., when Mr. A. Forbes Dick is due to be 
installed as W.M. for the ensuing twelve months, 

Meetings.—The Junior Inst. of Engineers will meet at 39, 
Victoria Street, Westminster, S.W.1, on Friday, roth inst. 
Lecturette: “The Gas Boiler (or Circulator) and Its Applica- 
tion," by F. W. Dye. (Diagrams and demonstrations.) Also on 
Friday, 26th, lecturette: “Crystals for Wireless Reception," 
by A. V. Ballhatchet (Member). (Slides and exhibits.) And on 
Friday, November 2, lecturette : * Hydraulic Propulsion," by 
D. V. Hotchkiss. (Slides.) All at 7.30 p.m. 

B.E.X. Awards.—-Certain questions have arisen in regard to 
the granting of awards at next year's British Empire Exhibition. 
'To meet them the board proposes to do away with awards 
altogether, and to issue a commemorative medal to all exhibitors. 
The representatives of the Dominions and Colonies and the 
Associations organising sections will be asked to ascertain the 
feeling of exhibitors in their respective sections, and the Exhibi- 
tion authorities will ascerta/n the feeling amongst exhibitors 
in sections which are being organised from headquarters. 


A SIMPLE METHOD OF FINDING FAULTS 
ON CABLES. 


The following description of a method of finding 
faults on electric cables which is in use at the 
Hereford Electric Light Works is given by Mr. 
R. W. C. Reeves in the current number of the Faraday 
House Journal. 

Though the method appears to be somewhat crude, 
the author has used it on numerous occasions- with 
success on a D.C. three-wire 4oo-volt cable network. 
It is the only method of fault finding used on that part 
of the system in question, which employs bitumen 
insulated cables. 

The apparatus required comprises a bar of iron, or 
"drag," about 3 ft. long, a milli-voltmeter, and two 
lengths of cable. The tackle used by the author con- 
sists of a length of 14 in. single-channel iron, furnished 
with a substantial brass terminal at one end, a Weston 
voltmeter reading from zero to 1.5 volts, a steel spike, 
and two lengths of C.T.S. cable, each about 20 yards. 

Assuming that the faulty length of cable has been 
found by. the usual methods, the procedure is as 
follows :—The “drag ” is connected to one terminal of 
the voltmeter by means of one of the lengths of C. T. S. 
cable, the remaining length being used to connect the 
other terminal of the voltmeter to some good earth. A 
most coavenient earth is found in the house service 
watercocks, usually located in handholes, in the pave- 
ments on either side of the street. 3 

One operator holds the voltmeter, while another 
slowly draws the “drag " along the track of the faulty 
cable. When the drag nears the fault, usually within 
a yard or so of it, a slight deflection—in the neighbour- 
hood of о.о volt—is noticed on the voltmeter. This 
deflection increases until the drag is directly over the 
fault. The drag is now replaced by the spike, which 
is driven into the ground in several places before and 
after the point of maximum reading, obtained by the 
diag, until another maximum reading is obtained. It 
will be found that the point at which this maximum 
deflection is shown gives the position of the fault to 
within a negligible distance of a few inches. 

The reason for the phenomenon would appear to be 
that some of the escaping current runs along the sur- 
face of the ground, and the potential will be highest or 
lowest directly above the fault, depending on whether 
the leak is on the positive or negative main. An 
improvement could be made by the use of a central 
zero voltmeter, as this would instantly indicate the 
polarity of the fault, without the necessity of changing 
the leads to the voltmeter. 

The chief advantages are:—(r) The tests are carried 
out without discontinuing the supply ; (2) the apparatus 
is simple, and in the hands of a reasonably careful 
operator is very effective; and (3) a number of Jeaks 
on the same cable can be found with ease. 

The great disadvantage is that it would be rather 
difficult of operation in a large town, owing to the 
inconvenience caused to traffic by the long trailing 
leads. 

Its usefulness is, of course, limited to bitumen 
insulated cables, “laid solid ’’ or ** drawn-in "' ducts of 
some non-conducting material, such as fibre or earthen- 
ware. 
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A MODERN BOILER-FE EED METER. 


Both from a scientific and a business point of view, 
every boiler should be fitted with a hot feed water 
meter just as it is with a fecd valve, a safety valve 
and a pressure gauge, and, when the necessity of 
measuring the feed water in this way is recognised, a 
reduction, in the coal bill is bound to follow, probably, 
on the average, at least 5 per cent. One of the best 
known, as it is the oldest, boiler-feed meters is the 
“Kennedy,” made by Glenfield and Kennedy, Ltd., 
of Kilmarnock, who have been well known for over 
fifty years past in connection with the manufacture of 


direct acting fluid meters of the “weir,” “У” 
notch, rotary, “© venturi " tube and “pitot ’’ tube 
types for all conditions of temperature, pressure 


and volume, and not only for hot and cold water, but 
also for many other liquids, such as oil, benzene, 
petrol, alcohol, glycerine and ammonia, in addition to 
apparatus such as the “Barr and Lennox " automatic 
tank level recorder. The ‘‘ Kennedy " feed meter 
consists essentially of a vertical cast-iron cylinder, 
lined internally with gunmetal, and fitted with a piston 
actuated by the water pressure so arranged that the 
travel correspoads to the displacement of a definite 
amcunt of water. The mechanism is double acting, 
by means of a falling hammer weight actuated by a 
rack at the end of the piston rod engaging with a 
driving pinion, so that the passage of the water 
through the meter is continuous and ‘the travel of the 
pinion is recorded direct in terms of gallons of water 
by means of a wheel train and a series of dials. These 
meters are supplied in standard sizes from 4 in. (400 
gallons per hour) to 8 in. (24,000 gallons per hour), 
tested by hydraulic pressure to zoo lb. per sq. in., and 
will measure water at any temperature almost up to 
the point of the formation of steam ; and the installa- 
tion can, if necessary, include a by-pass, so that the 
meter can be tested or taken out of the circuit at any 
time without stopping the feeding of the boilers. 

'The amount of back pressure on the pump is very 
small, about 5-6 lb. per sq. in., depending on the 
duty, whilst the injector can be used as usual, with 
the meter on the suction. 'The meters are of solid 
construction, and, with reasonable care and attention, 
should last at least twenty years. Finally, it may be 
stated that these meters undergo a most rigid system 
of inspection, adjustment and calibration before 
dispatch, and their accuracy may be relied upon to 
т per cent., which is almost equal to the accuracy 
obtainabie by the tedious methed of weighing water in 
tanks—a procedure which cannot be adopted for 
continuous working. 


Sweden.—A copy of the Swedish Economic Review for the third 
quarter of 1923 has just come to hand. Tt contains a survey 
of business conditions in general as well as special reviews of 
banking and of the staple industries. From it we note that 
the general improvement noticeable in trade conditions at the 
end of last year has continued steadily, and in the electrical 
industries the order-reserve has benefited from the decision to 
electrify the railway between Stockholm and Gothenburg. 

Finsbury Old Students’ Association.— The ‘twelfth annual 
dinner will be held at the Engineers’ Club on Saturday, 
November 10, at 7 p.m., when the chair will be taken by the 
President (Mr. W. M. Mordey, M.Inst.C.E., M.LE.E.). Tickets 
—105. 6d. each—may be obtained from the Hon. Secretary (Mr. 
Н. P. Guy), 74, Silver Street, Edmonton, N.18, who will also 
be pleased to send particulars of the Association to any Old 
Student of Finsbury who is not already a member. 
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Reviews of Books, &c- 


(Books noticed in ths column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum. 2d.), and orders will be appreciated. | 


ELECTRIC WiRiNG TanLES. Ву W. Perren Maycock 
and F. C. Raphael. 4th edition. 96 pp. 44 in. by 
2i in. (Pitman, 3s. 6d.)—Recent changes in standards 
and alterations in practice which have arisen since the 
publication of the previous edition necessitated the 
recalculation and rearrangement of most of the matter 
in order to bring it up to date. Mr. Raphael has 
carried out this. work and effected some desirable 
excisions and alterations, so that the edition is a very 
handy pocket-book of reference on wiring calculations 
under modern conditions. Further, he has written 
os an excellent preface, explaining the reasons for 

the adoption of B. E.S.A. standards, coupled with com- 
parison tables with S.W.G. standards, and the altera- 
tion of the several “ready-reckoner ” tables to facilitate 
comparison of price on the bases of 1,760 yd. and 

1,000 yd., also of 110 yd. and 100 yd., as well as other 
matters, that the reviewer finds it somewhat difficult 
to add much of an original nature—especially as great 
stress is laid on the fact that the publicatio n purports 
only to be an easily portable book of wiring tables. and 
not an encyclopedic pocket-book. It is a veritable 
fund of useful information on all wiring, voltage 
drop and financial considerations as continually face 
the installation engineer as regards lamps, motors, 
domestic appliances, meters, etc., as has been proved 
by the reviewer carrying it in his pocket and on several 
cases in quick succession finding in it just what he 
wanted to know. 


RAILWAY SIGNALLING: MECHANICAL. By F. К. 
Raynar Wilson. 108 pp., 75 figs. (Pitman, 2s. 6d.) 
Never before has so much detailed information on the 
complicated art of railway signalling been presented in 
book form. English practice only is dealt with and 
historical matter has been eliminated, with the result 
that the space available is crammed with really up-to- 
date teclinical matter. First the Block system is 
described, then the lay-out of the signalling and points, 
position and arrangement of signal-boxes, interlocking, 
etc. Signal fittings are treated in detail, and at the 
end the preparation of a signalling scheme is gone into 


in meticulous detail, together with the principles and 
examples of interloc king. Thus we get from the 
general to the detailed, and always find the text 


amplified by illustrations and diagrams most carefully 
prepared. Besides railwaymen, that large army whic h 
makes the study of railways and railway working an 
absorbing hobby, will find this primer full of abiding 
interest and instruction. By reading this book in con- 
junction with its co mpanion (by the same author) 
‘ Railway Signalling : Automatic," the simplicity and 
flexibility of the electrical system of signalling over the 
mechanical is clearly brought out. Though not so full 
of engineering interest, a book on ope rating conditions 
in all the countries of the world at the present time 
would be of general interest. 


TWENTIETH 
Demy 


INVENTIONS OF THE 
2nd edition. 


AND 
Edward Cressy. 


DISCOVERIES 
CENTURY. By 


UNIVERS Ty OF ILLINOIS A 


URBANA- C -HAMPA G N 


_ 570 ELECTRICITY. OCTOBER I9, 1923 
8vo. Cloth. 458 pp., 342 illustrations. (Routledge, Various Items 
* 


12s. 6d. net.)—In 1879, as a boy of I5, the writer was 
presented on his birthday with а copy of ** Discoveries 
and Inventions of the Nineteenth Century " by Robert 
Routledge. That book is still a valued possession, and 
my readers can judge therefore of the keen pleasure 
with which one welcomes the lineal descendant of the 
same work after a period of well over forty years. 
Science has indeed moved with giant strides, and the 
new book contains ‘well illustrated articles describing 
discoveries and inventions which are in many cases 
far beyond the most grandiose ideas of those who 
contributed to the columns of that early work. Of 
course, our own science, electricity, in its many applica- 
tions, is responsible for quite a large amount of space 
in this new edition; in fact, the word is directly 
included in six chapter titles out of twenty, and is 
incidentally introduced in the text in at least four more. 
The book opens with an instructive chapter on the 
revival of water-power, followed by sections on “Coal, 


Gas and Petroleum," '' Steam Power" and *'' Gas, 
Petrol and Oil Engines." Then we get to the 


D 


Transmission of Electricity,” 
"Electric Lighting " and other applications. Chemistry, 
agriculture, shipping, aviation and photography, 
including the wonders of the moving-picture world, are 
dealt with in detail, and the text is written throughout 
in a wonderfully clear and explanatory manner which 
should enable it to appeal to every class of reader who 
takes the slightest interest in the scientific wonders 
now forming part of our everyday life; the numerous 
and beautifully printed illustrations add largely to the 
intellectual value of the text. Altogether it is a really 
valuable book of general technical knowledge, and it 
can be most cordially recommended to our readers. 
We hope it will meet with a large sale, as that. can 
but advance the technical knowledge of the public. in 
general and give them a better idea of the credit which 
is due to the great inventors of this and other countries 
as well as to the skill of the workmen employed in the 
industries which have grown up through the inventions. 


Generation and 


Trade Notes. 

Revised conduit price schedule No. 995 has just been issued 
by Simplex Conduits, Lid., of Birmingham. They state thait an 
exceptionally wide distribution of copies of this price schedule 
has been made throughout the trade, but àt 1s possible that 
quite a number of those who are interested in the revision may 
have unavoidably been overlooked, and they will, therefore, be 
very pleased indeed to send copies ito all dona-fide trade appli- 
cants who may write and ask for them. | 

A thoroughly informative catalogue (No. 150) on their 15515 
and H.T. paper insulated cables, has been isued by Siemens 
Bros. and Co., Ltd., of Woolwich, S.E.r8. Another catalogue 
(No. 595) deals with Siemens accessories for private wireless 
installations. Included are telephone head sets, loud speakers, 
aerial and battery protection devices, Н.Т. and other batteries, 
accumulators, ebonite materials and parts, insulators, wire, 
etc. i | x ^ 

A booklet describing a considerable advance іп the art o 
sawing metals has reached us from Edward G. Herbert. Ltd. 
(Atlas Works, Chapel St., Levenshulme, Manchester). The im- 
provements are due to the blades being made of high-speed steel, 
containing 18 per cent. tungsten, -and having a patented ''set 
enabling them to be sharpened many times. A saw grinding 
machine of novel design which forms the correct shape of tooth 
is also listed, as is a sawing machine designed to run at a 
high speed and under conditions enabling the full benefit to 
be obtained from the blades. 14 is claimed that the net result 
is to halve the time and cost of sawing. 


For Sale.—An advertiser has for disposal some G.E.C. 37/12 
cable. For particulars see small advertisement page. 

Dividends.—The directors of the Trafford Park Estates, Ltd. 
recommend a dividend at the rate of 6 per cent. 
carrying forward a balance of £96,000. 


Plant Wanted.—The N.S.W. Govt. Rys. and Trys. invite 
tenders for the supply and erection of 1,000-kw. sub-stiation 
units. Specification, etc., at the D.O.T. (Room 52), 35, Old 
Queen Street, Westminster, S.W.r. 

B.E.X.—The London Electric Firm, of Brighton Road, Croy- 
don, inform us that they have taken space at the British 
Empire Exhibition, and will show all varieties of their search- 
lights and similar plant, for which they have held a high 
reputation for so many years. 


Smoking Concert.—The first Electro-Harmonic “smoker ” ot 
the season was held at the Caxton Hall on the rath inst., and 
there was a very fair attendance considering the inclement 
weather. The programme was excellent, and иё, combined 
with the more hopeful trade outlook, seemed to make everyone 
much more cheerful. Let us hope most sincerely that our 
optimism will be fully borne out by events. 


The Kelvin Lodge Ladies  Festival.— The annual Ladies’ 
Festival of the Kelvin Lodge, No. 3,736, was held at the Con- 
naught Rooms on Friday, October s, when the W.M., Mr. 
Philip C. Ebner, and Mrs. Ebner received and welcomed a 
party of well over one hundred members of the Lodge, their 
wives and friends, and an enjoyable evening was spent by all 
those present. An excellent musical programme was provided 
by W. Bro. Ralph Norris, and each lady received as a gift a 
charming memento of the occasion as well as a box of choco- 
lates. Altogether it was just the happy sort of evening for 
which this well-known electrical lodge Һаѕ gained such a 
reputation. 
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ELECTRIC CABLES FOR LONG-DISTANCE 
TRANSMISSION. 
By G. W. STUBBINGS. 


The transmission of large amounts of electric power 
over considerable distance can only be economically 
carried out by the use of very high voltages. Such 
transmission has been largely developed in America by 
the use of overhead lines, the geographical and metero- 
logical conditions of the country being suitable to the 
use of a system where the insulation of the line mE 

very high voltages does not present more than ordinary 
difficulty. Тһе development of the call for long- 
distance transmission in this country has not been 
accompanied by a general use of overhead lines, as 
the comparative congestion and meterological condi- 
tions have long been recognised as militating against 
the use of this method. The problem ot the design of 
cable for operating at voltagies in the neighbourhood 
of 50,coo has engaged the attention, not only of the 
cable manufacturers, but also of scientists, for many 
years. The problem is complicated by the fact that 
the fall of potential through the layer of insulating 
material between the es conductor and the earthed 
lead sheathing is not regular, but is concentrated on 
the layers, adjacent to the conductor. At very high 
voltages, therefore, increasing the thickness of the 
insulation would have a relativ €ly small effect on the 
potential stress on the portion near the conductor. 
Early proposals were made to equalise this concentra- 
tion by varying the composition of the insulation 
throughout the thickness. According to theoretical 
principles this concentration would be relieved by 
making the interior layers of insulation of a substance 
having a higher specific inductive conductivity than 
the outer уе ы: Such cables, known as graded cables, 
were manufactured in experimental lengths. The 
difficulty in securing the exact composition of the 
various grades of insulation in manufacturing bes 
cesses, and the risk of change im the composition of 
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ZIRT these grades after the lapse of time, prevented these 
cables ever being used. A further suggestion to 


relieve the concentration of the inner layers was by 
interposing between the conductor and the outer layer 
of the insulating material a conducting sheath main- 
tained at the potential that would exist if the fall of 
pressure through the thickness of the insulation were 
uniform. This sheath would be maintained at the 
requisite voltage by being connected to a suitable 
tapping’ on the transformer feeding the high-voltage 
line. Since this voltage would be different from that 
existing in the insulation under modified conditions, it 
follows that a capacity current would flow through the 
sheath. ^ This scheme, although sound theoretically, 
necessitated a complicated cable, and tended to destroy 
that simplicity of gear that is usually considered a 
sine qua non where very high voltages are in use. The 
intersteath method of grading cables, as it is desig- 


nated, has not therefore matured as a normal solution 
of the high-voltage cable problem, the prevailing 


present tendency being to construct a cable for these 
pressures on the same lines as those orignally in use, 
taking special precautions in manufacture to meet the 
stringent conditions of working. Recent researches 
on the characteristics of insulating materials have 
shown that the dielectric strength or breakdown pres- 
sure per unit thickness largely depends upon the degree 
of homogeneity, and upon the presence of minute traces 
of moisture. Modern cables for extra high voltages 
are, therefore, insulated with paper which is impreg- 
nated with insulating oil by improved processes 
designed to ensure the expulsion of all air spaces in 
the paper and the elimination of the last traces of 
water. Cable manufacturers are now able to supply 
three-core cables for working pressures of 50,000 volts 
alternating between cores. It is possible that above 
this voltage three-core cables may no longer be prac- 
ticable, on account of the excessive size and consequent 
difficulty in handling, and that single-core cables may 
be necessary. In view of the increased losses in the 
sheathing of single-core cables, and of the difficulties 
in laying them, there is no doubt the attention will be 
concentrated upon the raising of the voltage limit of 
three-core cables. 


An interesting development of the  intersheath 
method of grading cables has lately been put forward 
by A. M. Taylor. This method proposes to use the 
intersheaths not merely to anchor the dielectric 
potential, but also to carry power currents. This is 
accomplished by using the various parts of three six- 
phase systems to tie the potentials of triple concentric 
cables. The advantage claimed for the system is that 
exceedingly high voltages can be used, and that the 
power currents in the intersheaths being combined with 
the capacity currents required for potential equalisa- 
tion, are partially neutralised by these latter, at any 
rate as far as the lagging wattless component is con- 
cerned, and that consequently these currents are 
transmitted with great economy. The proposals have 
been very much criticised on the score of great com- 
plication of the switching gear required and the 
intricacy of the high-tension connections. It has also 
been pointed out that, as the intersheaths carry power 
current, only a portion of the total power is trans- 
mitted at the high voltage. In spite of the criticisms, 
it seems, however, that the proposals form a useful 
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contribution to the solution of the problem of long- 
distance transmission in this country. 


'The history of the development of cables for extra 


high voltages affords an interesting case where an 
exceedingly attractive scientific solution of an engineer- 
ing problem has been found unsuitable or of question- 
able. utility on account of the complications and 
difficulties in working which would ‘be entailed by its 
use. As transmission voltages increase, the necessity 
fov Simplicity in the high-tension arrangements is 
generally considered to increase correspondingly, and 
for this reason it is probable that further advance will 
be accomplished by a careful study of the charac- 
teristics of dielectrics rather than by the development 
of: extraneous and artificial means of reducing the 
potential gradient. 


THE IMPERIAL ECONOMIC CONFERENCE. 
B.E.A. MEMORANDUM. 


After expressing sympathy with the objects of the 
conference, a memorandum sent to the President of the 
B.O.T. by the British Engineers' Association states 
very clearly its attitude with regard to several matters 
of the greatest importance to manufacturers. For 
example, the association undeniably proves the case for 
the desirability of exercising intelligent discrimination 
in the conditioning of our foreign loans with the object 
of preserving and developing our skilled industries. 
That such a policy is not impracticable is shown by 
the fact that, in the U.S.A. and in France, foreign 
loan ‘contracts almost invariably contain conditions 
safeguarding the interests of home industries. 

.Now the opponents of “intelligent discrimination ” 
urge that all foreign and Colonial leans obtained in 
London. must. inevitably cause an equivalent demand 
for British goods. For example, some Dependency of 
the. British Crown may want to purchase, say, 50 loco- 
motives frém some Continental, State with money 
borrowed in London. This can only be effected by 
England sending directly to that country sufficient 
goods.to pay for these locomotives, or indirectly, by 
sending goods, say, to France, to pay for wine or other 
produce required by the country making the loco- 
motives. ' 

This argument, however, ignores the, very different 
qualities ‘of the various. industriés and trades, as 
méasured by-their effects on the standard of life and the 
тогај qualities of the people engaged in them. It 
makes no distinction between skilled and unskilled or 
desirable .апа undesirable occupations. It is true that 
locomotives, electrical machinery, and other products 


of, skilled labour purchased outside Great Britain with 


money borrowed in London. would ultimately be paid 
for directly or indirectly by visible or invisible exports 
from this country. But the intervening’ international 
transactions might, and usually would, be very com- 
plicated and prolonged. It is scarcely necessary to 


emphasise the jmportance of the time factor in trading ` 


transactions.- -The ` highly ‘skilled products of. the 
engineering-industry might have yielded. a handsome 
profit to our foreign competitor *favoured with the 
order, financed with our money, but it might so happen 
that by the time our counter-balancing export orders 


were executed, trade might be in such a condition that 
our goods had to be sold without profit, or even at a 
loss. 

Even ignoring that contingency, we might find our- 
selves in the position of paying for locomotives, turbo- 
generators and scientific instruments with pig-iron, 
rails, slop clothing and the cheapest classes of pottery 
ware. Such international exchanges might possibly 
help to enrich a few individuals, but they could not 
vossibly be profitable to.the nation, and if they were 
indulged in on a large scale they would soon impoverish 
this country and depress the standard of living of our 
people. 

With regard to Imperial Preference, the memoran- 
dum cogently argues that as no human mind can grasp 
world trade conditions and requirements in.the present 
unsettled state, and, if they were comprehended, no. 
single nation could control them, it might be more 
practical and fruitful to devote closer attention for the 
time being to the conditions in Great Britain within our 
own control, and to those in our Empire overseas on 
which we could exercise a powerful influence. ' 

We are in urgent need of markets, and because it 
should help us to hold and develop important markets 
within our own Empire, where we have big. vested 
interests and the welfare of our own zace is deeply 
concerned, the B.E.A. are strongly in favour of effec- 
tive Imperial Preference being extended to British 
manufacturers. By “effective Imperial Preference ”’ 
they mean a preference which will not only give us an 
advantage in normal competition, but also protect us 
from grossly unfair competition due to abnormal econo- 
mically. unsound conditions in another manufacturing 
and exporting country. ^ 


PAINTS AND VARNISHES FOR INDUSTRIAL 
WORK. 


That modern industrial paints, varnishes, japans, 
enamels, etc., as well as electrical insulating varnishes 
and enamels, have attained such a high state of per- 
fection as regards lasting qualities, appearance and 
case of application is due to the establishment of techni- 
cal laboratories. and the constant employment of 
chemists devoting their whole time to the investigation 
of industrial processes by such old-established firms as 
Messrs. Jenson and Nicholson, Ltd., of Goswell Works, 
Stratford, E.15, who have been engaged in the business 
since 1821. The present wide range of products made 
by this firm, who during the whole 102 years of their 
existence have steadfastly adhered to ''all-British - 
manufacture " cover | the requirements of every 
industry, at least so itrappears to us from a perusal 
of their new booklet on industrial varnishes, japans, 
enamels, etc. Included are several rust preventatives 
and, acid-resisting materials, coverings for spools, 
varnishes for tarpaulins, etc. 

To electrical engineers the booklet on electrical 
insulating varnishes, enamels, etc., cannot fail to be of 
the greatest interest, as the ranges of '' Lacwatt”’ 
insulating varnishes and impregnating compounds, 
“Coilac ” finishing varnishes, "Miclac " mica varnishes, 
‘“Corlac " core plate varnish, acid-proof enamel, etc., - 
are exhaustive. ye onu 

A copy of either of these booklets will be sent to 
interested readers on ‘proper’ application to Messrs. 


| Jenson and Nicholson, Ltd. 
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: RADIO-FREQUENCY AMPLIFICATION.* 
By A. CHENIK. 


Radio-frequency amplification is a matter which, to 
the majority of wireless experimenters, must have 
caused a good deal of anxious consideration, and it 
is in the hope that these few remarks will tend to 
assist those who have been in doubt on some obscure 
point that these words are written. 

There are two methods of increasing the strength 
of received wireless signals. We can either add to 
an ordinary receiver a low-frequency amplifier, which 
will strengthen the actual audible signals obtained, or 
we may amplify or strengthen the incoming high- 
frequency currents befcre applying them to the de- 
tector, This last method, commonly known as high- 
Irequency amplification, or radio-frequency amplifica- 
tion, is particularly useful for receiving: feeble signals. 

Since a thermionic valve will repeat in its plate 
circuits, with increased amplitude, currents of any fre- 
quency impressed on its grid, it may be used as an 
amplifier of either radio or audio frequencies, in con- 


junction with some detecting device, preferably 
another three-electrode valve. If amplification is de- 


sired at radio frequencies, the radio-frequency ampli- 
fying valve is connected in such a manner as to build 
up the incoming signal before it reaches the detecting 
device, while for audio-frequency amplification it is 
connected in such a manner that it receives thc in- 
coming signal after detection. The general trend of 
present-day wireless seems to be toward decreased 
power at the transmitting station and increased sensi- 
tivity at the receiver, and at the same time toward 
the spanning of great distances with a minimum of 
power. It is in these instances that the effectiveness 
of radio-frequency amplification is most appreciated, 
and with it we will be concerned in this paper. 

For success, two conditions should pe fulfilled: 
The characteristics of the signal itself ought not to be 
changed except in amplitude; and only the signals 
which one desires to receive should be magnified. 
Generally, for financial reasons, and fer the reason 
that the experimenter wishes to secure the best results 
with the minimum of apparatus, the smallest number 
of valves, consistent with the distance it is desired 
to cover, is used. This is desirable, for the difh- 
culties of distortionless amplification of telephony in 
particular increase rapidly with the number of valves. 
Now, a detector requires a certain strength of high- 
frequency current to operate ıt effectively, and the 
rectihed current available for operating the telephone 
receivers or the loud-speaker is proportional to the 
square of the high-frequency current applied to the 
detector. In other words, if we double the strength 
of the high-frequency current, we will get four times 
the rectified current, and therefore four times the 
signal strength. Similarly, if we can multiply the 
strength of the high-frequency current by three, we 
will get nine times the rectified) current available for 
eperating the telephones. It will therefore be appre- 
ciated that high-frequency amplification is of very great 
value. There is the additional advantage in the case 
of the reception of wireless speech or music, that dis- 
tortion of the speech is far less likely in the case of 
a high-frequency amplifier than in the case of a low- 
frequency amplifier. The latter usually employ iron- 


* Paper read befare ‘the S.A. Inst. of Eleotrical Engineers. 
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core transformers, which tend to spoil the quality of 
the speech, particularly if more than two transformers 
are used. This is due to the iron in the transformer. 

High-frequency voltage amplification must come 
before rectification, and the arrangement of the ap- 
paratus associated with the valves which form the 
H.F. portion of the receiving gear requires careful 
design and handling if good results are to be obtained. 
Valves are essentially voltage-operated devices, and 
it is necessary to maintain as high as possible the 
signal voltages on the grid in order that the strongest 
possible potential changes will be produced in the 
anode side of the valve. Large potentials can more 
easily be produced across the input (grid-filament) 
circuit the higher the grid-filament impedance, and at 
the low wave-length upon which telephony is trans- 
mitted, great care must be taken to keep the capagity 
across the input circuit as small as possible. It is better 
to employ amplifying valves with low capacity and 
stray capacity such as that caused by long leads, and 
self capacities in apparatus should be reduced to a 
minimum. Practically every wireless experimenter will 
have some idea of how a valve acts as an amplifier. 
By applying varying voltages to the grid of a valve 
it is possible to obtain a variation of the steady current 
which normally flows from the filament to the anode 
or plate of the valve in the form of electrons and then 
round the anode circuit. If we apply oscillating 
potentials to the grid of a valve by connecting a circuit 
containing an oscillatory current across grid and fila- 
ment, the varying grid potentials will set up large 
variations of current through a similar oscillation 
circuit in the anode circuit of the valve. These varying 
currents in the anode circuit set up large changes of 
potential or voltage across the oscillatory anode circuit, 
and these potentials may then be applied to the grid 
circuit of the second valve, which valve may be used 
either as a detector or rectifier of the oscillations (in 
which case a leaky grid condenser is usually connected 
in the grid circuit), or as another high-frequency 
amplifier. It is to be noted that in the case of valve 
amplifiers the grid circuit is only concerned with 
current changes which, in turn, set up potential varia- 
tions, these variations being communicated to the grid 
circuit of the second valve. The problem we are now 
concerned with is, how to cause the large variations 
of anode current of the first valve to produce corre- 
sponding changes of potential applied to the grid of 
the second valve. If we connected a circuit in which 
jscillatory currents were flowing across the grid and 
filament of a three-electrode valve and simply con- 
nected a high-tension battery across the anode and 
filament accumulater; while we would get changes of 
anode current exactiy corresponding to the currents 
in the grid circuit, only larger, yet there would be 
no potential variations which could be applied to the 
grid of a second valve. To get these potential varia- 
tions we have to include some piece of apparatus in 
the anode circuit of the first valve of such a kind that 
when the oscillating currents pass through it, potential 
variations are produced which may be applied to the 
grid of the second valve. 

It.is well known that if a direct current is passed 
through a. resistance, a potential difference. will be 
sct up across that resistance, which potential difference 
will depend upon the current flowing through the 
resistance, i.e., if the current is increased the voltage 
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across the resistance will also increase. In the same 
way, If oscillating currents are passed through a re- 
sistance, varying potentials will be set up across the 
resistance. This immedi: itely suggests that we might 
include a high resistance of, say, 50,000 ohms, between 
the anede of the valve and the positive terminal of 
the high-tension battery. 

The high-frequency currents flowing in the anode 
circuit would pass through this resistance and set 
up large potential variations across it, and by con- 
necting the grid of a second valve to one end of this 
resistance and the filament to the other end, it would 
be possible to couple two valves so as to get the 
desired effect. If we pass a steady current through 
ar inductance coil having negligible resistance, there 
will be no potential difference across the ends of the 
coil. if, however, we pass a varying or oscillating 
current through such an inductance coil, or impedance, 
as it would be called, potential variations will be set 
up across the ccil, the e E of one end of the coil 
with respect to the other end depending upon the 


nature of the change of current and its amount. 
This suggests that we might include an inductance 


coil in the anode circuit of the first valve connecting 
one end to the grid of the second valve and the other 
end to the filament of the second valve. The large 
variations of current in the anode of the first valve 
caused by passing through the inductance coil would 
set up oscillating potentials across its ends, and these 
would be communicated to the second valve, which 
might be acting either as a detector or as another 
high-frequency amplifier. If now we choose to pass 
the anode current of the nrst-valve through an in- 
ductance shunted by a variable condenser, we can set 
up oscillating currents in the oscillation circuit formed 
by the inductance and the condenser. If we are to 
get amplified currents in the anode oscillation circuit 


we must tune this circuit to the same frequency as | 
grid circuit of the first | 
Putting it another way, the anode oscillatory | 
circuit should be tuned to the same wave-length as | 


that of the currents in the 


valve. 


the incoming signals. Under these conditions strong 
anode circuit oscillations are set up, and these, by 
flowing in the anode oscillatorv circuit, 


may be included in the grid circuit of a second valve. 
Instead of doing this, 


anode oscillatcry circuit of the first valve to another | 
oscillation circuit in the grid circuit of the second | 
valve. | 

Now let us consider in greater detail the exact 


method of utilising the aforementioned principles, and 
io make the position clearer 
diagrams which show the 
which may be adopted. I would like to state at the 
outset that the choice of one or other of these methods 
of coupling valves will depend on whether reaction 
is going to be used or not. Also it is to be under- 


stood that there are two standards by which useful-, 
One either commends a circuit | 
its simplicity of operation. | 
In some cases simplicity of operation is essential, and, 
in these cases it is usual to lose a certain amount of! 


ness may be judged. 
for its efficiency or for 


sensitivity. These various points will be raised later, 
but there is one further point which should be men- 
tioned here, and that is in connection with inductances. 

Inductances may be either fixed inductances or they 


| that a simple inductance is 


will set ир; 
potential variations across the oscillation circuit, which | 


however, we might couple the | 


I have sketched scme , 
difference in the methods : 


may be variable, in which latter case it is possible 
to vary them in stages, as, for example, by taking 
tappings every few turns. On the other hand, it is 
only possible to obtain an inductance which is smoothly 
variable—that is to say, one which may be accurately 
adiusted, such as the inductance with a sliding: contact, 

better still, the variometer. A simple inductance 
which has no condenser across it to form an oscillation 


circuit is very often called an '' aperiodic coil." This 
implies that the inductance does - not possess 
natural selectivity, whereas an oscillation circuit, 
consisting of an inductance, shunted by, say, 
a variable condenser, does possess very dis- 
tinct selective properties. One does not have 
to work very long with valves before realising 


not absolutely aperiodic. 
Practically every inductance has a substantial amount 
of what is known as self-capacity, which is due to 
the proximity of the. different turns of wire, this 
proximity resulting in a condenser effect between the 
turns. This  self-capacity, combined with the 
inductance, completes an oscillation circuit with some 
of the selective properties of the ordinary kind of 
circuit employing а separate external condenser 
shunted across the inductance. Apart from the self- 
capacity of the plain inductance coil, there is always 
an additional condenser effect when a plain coil is 
connected in the grid or anode circuit of a valve. 
Take, for example, the case of a coil connected in the 
anode circuit of a three-electrode valve. On one side 
it is connected to the anode of the valve, on the 
other it is connected through the high-tension battery 
to the filament of the valve. The anode and filament 
form a very small condenser, which, shunted across 
the inductance, produces what is really an oscillation 
circuit. This oscillation circuit will have what is 
known as a natural wave-length—that is to say, it 
will tend to pick up currents of a given frequency 
more readily than currents of different frequency. If 
the inductance coil had no capacity whatever across 
it, it would not be selective to any particular frequency, 
and it would be possible to induce in the coil currents 
of widely differing frequency. The fact that the 
inductance coil used in an ordinary valve circuit 
is not perfectly aperiodic is of great importance, 
though a tuned circuit having a separate condenser is 
more selective. We can look at the question from 
rather a different standpoint and consider that we are 
passing a high-frequency current through different 
pieces of apparatus, the high-frequency variation being 
due to the high-frequency currents flowing in the anode 
of a three-electrode valve. The essential value of the 
apparatus which we are to include in the anode circuit 
depends upon the maximum potential variations which 
we can get out of it and apply to the grid of a second 
valve. The efficiency of the inter-valve coupling is 
measured by the magnitude of the potential variations 
which are communicated to the grid of a second valve. 
(To be continued.) 
SS C ——— — 

“The Journal of Scientific Instruments."—No. 1, Vol. 1, of 
this paper has just made its appearance. It is published 
monthly by the Institute of Physics at 26. 6d. per issue, or 305. 
per annum, and deals with the principles, construction and 
use of scientific instruments of all kinds. The editor-in-chief is 
Dr. John S. Anderson, of the National Physical Laboratory at 
Teda:ngton, and it should prove of direct educational value to 
nee for whom it caters. The printing and get-up are excel- 
ent, 
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BRITTAINS ELECTRIC MOTOR Со. 


(Formerly Langdon-Davies Motor Co.) 


10. Cantat London, ЕС. 


Telegrams: '"Damophon, London. 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
and POLYPHASE 


MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of oar design and workman- 
ship has never been questioned. 

Reorganisation and improved methods of 


Il:ustration shows a 40 B.H.P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 


YOUR ENQUIRIES WILL BE 
PROMPTLY DEALT WITH. 


NOTE the Robust design 


maintained throughout. 


A 4th Repeat Order 


We have reproduced this picture before— 

the transporter bridge across the Mersey 

where that river intersects Messrs, J. 

Crosfield & Sons’ great Soap Works at 
Warrington. 

We didso to call attention to the fact 
that we had just then completed the 
crossing of the bridge with a third 

J. & P. power cable, as illustrated 
under erection and in section. 
fr We reproduce it again to signalise 

a fnrther order from Messrs. Crosfield for a 

fourth and larger cable across the bridge, a .5 sq. 3 core 
cable, paper insulated, lead covered and steel wire armoured 


The bulk of our business, like that of Messrs. Crosfields’ and indeed all successful firms, consists of 
repeat orders. Our Sales organisation naturally takes pride in securing new customers ; our Works take pride 
ia retaining them once secured. 


Johnson & Phillips Ltd., Charlton, London S.E. 7. 


City Office & Stoves—12, Union Court, Old Broad Street, Е.С. 2. 
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PANORAMIC VIEW OF THE FRINCIPAL GOVERNMENT BUILDINGS, WHITEHALL , LONDON. S.W. 1. 


{ 
| 
| 


| 
Amroha Paymaster Generals ish Office. Privy Council. 


Wor бе Horse Guards Oe house Whi ei 20: Cds. Тогоо. S as em M 


The most Кыны Бий з in the 
British Empire. 


Buildings where matters affecting every interest of every person in the Empire are decided. 
As important, perhaps, as th» Houses of Parliament, for in them the decisions of Parlia- 


ment are put into practice. They are the Government Buildings—the buildings of 
- Government, and they are all being 


re-wired with zl EIN LE Y Cables & Wires 
by Mann, Egerton & Co., Ltd., Norwich & London. 


W. T. HENLEY'S TELEGRAPH WORKS CO., LTD., Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 


NOTICE THE REAMER ON JAWS 097 


Patent applied for and design registered. 


Back view of our C. 200R. 
World-known and біп. size only, 
famous * HEART something new j 


BRAND" Cutting 19 mucus unt 


for removing 
all sizes, 4 in, «burrs inside 
tc 7 in. rising ОЁ conduit 
oA and RE bing 
y Dry on without 
8in., 9in. and the use of 


10 in. sizes. extra tools 


MOTORS, А.С. & D.C 
DYNAMOS. 
MOTOR GENERATORS. 


or Bell Pliers in 


WYNN. TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey's “Flexible Twilled" Emery Cloth. 


SAND PITS, BIRMINGHAM 


O; an cale Mz ker d all h 
Po STRENGTH, DURABILITY and PERFECT FLEXIBILITY arerequired. “HIGBRO," В'НАМ, О (CENTRAL 1648 BCH. ЕХ.) 
FLINT & GARNET PAPER IN ROLLS. © 65, STRAND, | LONDON; W.C.2. 
so yards long by 18 in., ao in., 24 in., 3o in., 36in., 4o in., 42 in, & 43 in, wide. 3 YORK STREET” S MANCHESTER 
“WELLINGTON” EMERY WHEELS. : ERR EE 
WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 84, ALBION STREET, LEEDS 


ALL BRITISH MADE, (22762) 
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" THERE IS A 


BEN/AMN 


REFLECTOR 
Jer 

EVERY CLASS о 

LIGHTING 

INSTALLATION. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonics 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subse ription : 133. a year, 6s. 6d. half-year, 3s. Sd. a 
quarter in advance, postage prepaid in the United Kingdom an! abroad. 


Questions to which an answer is required must be accompanied by a 11d. 
stamp for reply.. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No, 2460 Gerrard. 


Current Topics. 


Electricity supply failures - still continue to be 
recorded each week, among the latest areas to suffer 
from ane inconvenience being 
Palmers. Green, Winchmore Hill 
and Southgate, where the supply 
was totally interrupted for upwards 
of an hour last week. A temporary failure of the 
supply in Fleet Street, the centre of newspaper land, 
extended from Shoe Lane, up towards the Strand, and 
included several newspaper offices. That ancient 
hostelry, the ‘‘ Cheshire Cheese," was in the area 
affected, but was able to fall back upon its alternative, 
gas lighting. As recently as the 15th of this month 
a considerable portion of the busiest area served by the 
Charing Cross and West-end and City Electric Supply 
Company was also affected by a breakdown, attributed 
to a feeder cable. The failure, which, as usually 
happens, occurred at the busiest portion of the even- 
ing, lasted upwards of three quarters of an hour, and 
caused considerable congestion, especially in connec- 
tion with the theatre traffic. 

We really cannot afford these gratuitous advertise- 
ments of the unreliability of electricity supply, and 
whilst making every allowance for the unforeseen, the 
average of breakdowns is far above what it should be 
if all public supply systems were properly looked after 
and the plant and distributing" system maintained in 
first class condition. There is surely something rotten 
in the state of Denmark when one can hardly pick up 
a daily without coming across some reported failure! of 
electric light at a critical period and in a congested 
area. This kind of thing gives the gas interests just 
the gratuitous advertisement they are looking for, and 
EI do the cause of electric lighting immense harm 
in the aggregate. 


The Breakdown 
Season. 
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By way of contrast in the matter of electrical 
reliabil lity, an inter fact emerges from the 
operations at the Redding Pit, 


sting rescue 


By Way of where, as will be recalled, emergency 
Contrast. electric pumping plant was rapidly 
installed to deal with the flood water 

One of the earliest pumps to be pressed into service 


was a submersible electrically -driven pump of German 


origin, which had been lying, for some considerable 
time previous to the disaster, in a scrap heap in the 


yard of a near-by colliery. When the Redding Pit was 


flooded, this old pump was dragged from its hiding 
2 А 4 | гу 2 
place, and immediately lowered into the shaft and 


placed in commission, pumping out water at the rate 
of some hundreds of gallons per hour. For eight or 
nine days, so the story goes, that derelict Hun plant 
stuck g gamely to its tale and never gave the slightest 
trouble. It was in continuous operation the whole of 
the time, and was simply left to look after itself whilst 
hurried preparations were made to instal additional 
pumping plant of British manufacture and greater 
capacity. 


I understand that during the whole of the operations 
more or less serious trouble has been expe rienced with 
the more modern pumps, possibly owing to the fact 
that their completion had to be rushed through, and 
that they were subsequently by no means gently 
handled in placing them in position. As a matter ol 
fact, an onlooker of my acquaintance told me that one 
very heavy pump, on arrival at the colliery entrance, 
was simply hitched onto haulage tackle, and dragged 
bodily across the rough ground to the shaft head, much 
to the detriment of its casting. In the act of lower ing 
it again found some obstruction, and when hauled 
back proved to have parted w ith a considerable slice 
of one of the main castings. The fact remains that 
several armature burn-outs resulted in the case of the 
electrically-driven British pumps at Redding, whereas 


the original German gear worked continuously, under 
water, and gave no trouble whatever. An object- 


lesson for the makers of such plant. 


A good deal of prominence has been given, both in 
the Press and through the medium of Broadc: isting, to 
the tremendous rush of applic: Ants 

Wireless for listening-in licences since the 

< Pirates.” publication of the Advisory Com- 


mittee’s long-awaited Report. То 
my mind it Зачот of “© cheek "' to term these recent 
applicants ‘‘ pirates,’’® inferring that it is only by 


threat of a uc legal consequences that they ‘have 
been prevailed upon to contribute their quota to the 
cost of the Broadcasting entertainments. After all, 
the nation has waited patiently for upwards of six 
months for the very E pred deliberations of the 
Committee, and the main reason that ninety per cent. 
of these people have not cod iously applied for licences 
was undoubtedly the state of unc ertainty prevailing as 


to the terms on which amended licences would. be 
issued. 
Thus the so-called ‘‘ pirating "' really has its origin 


in the dilatoriness of the officials constituting the Post- 
master-General's Committee, duly appointed by him, 
and in no sense is it the fault of th 


possessors of apparatus who were waiting to see which 


e large numbers of 
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wav the wind blew before investing their money in the 
general scheme of Broadcasting. 
'" pirate" used in this connection is a gratuitous 
insult, and I think it speaks volumes for the honesty 
and promptitude of those who have taken out licences 
within the last month that they have lost no time in 
complying with the conditions immediatelv the inten- 
tions of both the P.M.G. and the B.B.C. were made 
known to them. The settlement of this vexed question 
of constructors’ licences has undoubtedly given a fresh 
filip to the trade in Broadcasting sets and apparatus, 
and the present season looks like repeating the boom 
results of last winter. Now we know where we are, 
there is little doubt that many more thousands will go 
in for this extremely cheap class of enjoyable enter- 
tainment i 


During the past week another new station has been 
opened by the B.B.C. at Bournemouth, and I was 
again fortunately able to listen-in to the opening 
speeches of Mr. Reith, Lord Desborough, and Viscount 
Burnham, as well as to enjoy selections of excellent 
orchestral music played by the local musicians. I can 
assure those of my readers whose experience of 
listening-in up to the present has been confined te 
public demonstrations and possibly a none too efficient 
set at some friend's house, that, given a well-designed 
installation, a reasonably good aerial, and a location 
well away from electric tramways and other similar 
disturbing influences, the entertainments provided by 
the B.B.C. are well worth listening to, and in no sense 
comparable, as some people imagine, with the repro 
ductions of a third-rate gramophone. On a good loud- 
speaker, like the Claritone, for example, the received 
music and speech can be as clear as if the performers 
were actually in the room, and there is a total absence 
of that disagreeable scratch effect inseparable from 
most gramophone reproducers. 


At last the Lambeth Borough Council has sanctioned 
the installation of electric light, and low pressure hot 
water heating to replace the existing 
An Unhealthy gas lighting and heating in the 
System Ousted. Coroner's Court and Mortuary at 
High Street, Lambeth. Excluding 
the initial capital expenditure, an annual saving of £40 
a year is expected to result from the change. It will 
be recalled that the Coroner, Mr, Ingleby Óddie, com- 
mented, very severely, some time ago on the extremely 
unhealthy and even d: ingerous character of the internal 
atmosphere of this court arising out of the use of 
unvented gas radiators, and the "contemplated change 
will be welcomed by all whose business brings them to 
this court. 


Last Monday I paid another visit to Wembley, and 
was delighted to see the steady progress which had been 
made since | was there a few weeks 
ago. The Machinery Hall, in which 
I was more particularly interested, 
will be a truly magnificent sight when it is filled with 
the exhibits of our great industry, and as about 95 
per cent. of the space has already been allotted, there 
is no doubt it will be filled to overflowing ; so any who 
are hesitating had better move promptly сг the oppor- 
tunity will be lost. Another good point is that E.D.A. 
has raised the cash necessary for the scheme for a 
large-scale popular electrical exhibit as well as for an 


B.E.X. 1924. 


Thus the term | 


electrical restaurant, so what with these attractions and 
the World Power Conference, the electrical industry 
ought to be in for a strenuous time next summer. 
Between 150 and гоо papers have already been 
arranged for the conference, which will be visited by 
delegates from all over the world, and should do much 
towards attracting engineers from overseas. (What we 
want to do now is to see that we get the right people 
to visit Wembley, over and over again, to impress upon 
them that our goods are “the goods,” and that, if they 
give us their orders, the British reputation for ‘sterling 
quality and “value for money ” will be firmly upheld. 


It is to be hoped that those in charge of our national 
affairs will not yield to the insidious arguments which 
are being circulated to the effect that 
inflation of cur currency is the cure 
for unemployment, bad trade and 
every. other evil in our economic 
structure of to-day. “Not wholesale inflation," say 
the tempters, ‘‘ but just moderate, sane inflation." 
© Sane "' inflation, they argue, will relieve unemploy- 
ment, because it will increase the value of goods and 
thus give firms an incentive to manufacture products 
of all. descriptions. 


Paper 
Money. 


To discuss inflation fully would require a bulky tome, 
but there are a few basic facts which need no explana- 
tion and admit of no argument. In the first place, 
inflation means printing more paper money than is 
backed by the gold reserve of the country. In other 
words, inflated paper.currency could not be paid in 
full, and, the greater the inflation, the greater the 
proportion of the currency which is paper—and nothing 
more than paper. Inflation is simply another name for 
depreciation of the currency. Any history book will 
remind you, if vou do not remember, what misery has 
followed depreciation of the coinage in the past. 


Inflation will raise the value of goods—of course it 
will! Any material thing is worth more in terms of 
paper than it is in terms of gcld—more in marks than 
in terms of our Treasury notes, the value of which 
we have built up so painfully. And, of course, as 
the value of goods rises, so does the cost of living, 
and therefore the cost of wages. The vicious circle 
begins anew, and the worker can never catch up 
with the soaring prices produced by inflation. There 
is no such thing as sane inflation. Inflation -breeds 
inflation, and the further one goes along that perilous 
path, the more painful and difficult is the return; but 
return we must, sooner or later. Thus business in 
Germany is still ‘based on gold mark values, which are 
multiplied by some hundreds of millions to arrive at 
the paper mark price of the day. Prices and wages— 
in paper—are alike fabulous, and the worker is always 
behind. Yet the gold mark or direct barter of goods 
remains, and must remain, the true basis of trade and 
payment, and the troubles which Germany has gone 
through during the past few years are as nothing to 
the rigours which must accompany the inevitable 
deflation. 


By grim application to the task of paying our way 
we have raised our paper currency to nearly its face 
value in gold. Let us never surrender the fruits of 
our labour for the sake of a respite which could only 
be temporary and would even then be only apparent. 
Paper money cannot buy prosperity. ELEKTRON, 


iaca 
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TELEPHONE PROGRESS IN THE MANCHESTER 
AND S.E. LANCS DISTRICT. 


By Mr. W. J. MEDLYvN, SuPERINTENDING ENGINEER. 


A report on the above, by Mr. W. J. Medlyn, Super- 
intending Engineer, shows that the number of tele- 
phones in the area rose from 32,946 in 1912 to 56,645 
In 1923, an increase of 23,699, or 72 per cent., in 
eleven years; 7,802 telephones were provided during 
the year ending September 30, with a net increase 
of 4,665, which is a substantial improvement on the 
results obtained during the ‘‘ boom "' period cf 1919-20. 

During the past eleven years the total underground 
wire mileage has risen from 75,476 to 182,148, an 
increase of 141 per cent. 

Work on the new cable to Birmingham is well 
advanced, and the section between Manchester and 
Macclesfield has recently been brought into use. An 
additional cable is also being laid to improve the 
service between Manchester, Disley, New Mills, 
Whaley Bridge and Buxton. The work of providing 
an additional cable, containing 160 lines, between 
Manchester and Liverpool is well advanced. An under- 
ground service is being extended from Oldham to Leeds 
to improve the service between Manchester and the 
Yorkshire centres. A new cable from Manchester to 
Glossop is nearly completed, and the extension of the 
pipe track from Eccles to Atherton and Leigh is ap- 
proaching completion. The laying of six additional 
pipes between Manchester and Stockport has recently 
been completed. A new pipe track has been com- 
pleted for extending the Manchester-Warrington cable 
to Northwich. A scheme for direct underground 
between Manchester, Wigan, Ormskirk and Southport 
is included in next year's programme. 

In addition to main-line communications, many large 
extensions of the underground system serving local 
telephone subscribers have been effected, and the work 
is still steadily progressing. 

Concurrently with the extension of the underground 
system, overhead wires have been re-covered to the 
extent of 13,066 miles in the district. 

The report states that the desire of the Post Office 
to improve the telephone service fer the benefit of the 
community generally is now fully recognised by the 
Corporations and other public authorities throughout 
the district, and their co-operation in affording the 
requisite facilites for carrying out the work is much 


appreciated. 


Wireless Insurance for Landlords.—Tt will be recoliected that 
Wireless Insurance for owners and users of wireless sets was 
originate by the Liverpool Marine and General Insurance Co., 
Ltd., of Liverpool, and 7, Angel Court, Throgmorton Street, 
London, E.C.2. The policies insure the apparatus and aerial 
and also third party risks for the sum of 7s. 6d. per annum. 
It has been found, however, that there is also a demand for 
some form of protection for landlords who wish to be compen- 
sated for damage done to their property by ill-fixing and using 
of a wireless set and aerial. In many cases where the occu. 
pler is a tenant the landlord is refusing permission for these 
erections by the tenant until som» legal form of indemnity or 
obligation is given. To meet this difficulty the above-mentioned 
company has prepared the Landlords’ Wireless Protection 
Policy, the premium being ss. per annum if one of the com- 
pany's special wireless policies is held, otherwise 7s 6d. It 
would usually be payable by the tenant. We consider that all 
wireless enthusiasts who have not done so should most care- 
fully consider taking up one or preferably both of these policies. 
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THE SUCCESS FAMILY*, 


“The father of Success is Work, the mother of 
Success is Ambition ; the oldest son is Common Sense. 

" Some of the other boys are Perseverance, Honesty, 
Theroughness, Foresight, Enthusiasm and Co-opera- 
tion. 

“The oldest daughter is Character, some of the 
sisters are Cheerfulness, Loyalty, Courtesy, Care, 
Economy, Sincerity and Harmony. 

“The baby is Opportunity. Get well acquainted with 
the * old man’ and you will be able to get along pretty 
well with all the rest of the family. ”—ROBERT DOLLAR. 


ELECTRICAL ENGINEERING—FINAL GRADE. 


SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By EDWARD Носнеѕ, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 553.) 

Q. 8.—Explain what happens in an alternator on 
a sudden short-circuit. What is the synchronous 
impedance cf an alternator and how would you calcu- 
late it ? 


A. 8.—When an alternator is suddenly short-circuited 
the total e.mf. induced in the stator winding is 
available to send current through the impedance 
of that winding.’ Since the resistance of an alternator 
winding is always small in comparison with its re- 
actance, the short-circuit current lags nearly go degrees 
behind the generated e.m.f., and therefore tends 
to weaken the field. But owing to the fact that this 
current grows very quickly, heavy currents are induced 
in the field and damping windings and in the solid parts 
of the magnetic circuit, trying to maintain the flux 
at its original value. Consequently the S.C. current 
increases to a value determined mainly by the reactance 
of the winding and the e.m.f. generated at the instant 
that the machine was short-circuited, 

i.e., maximum value 
of S.C. current 
per phase 


| . Initial e.m.f. p:r phase 
| . Impedance рег phase 


. Initial e.m.f. per phase 
Reactance per phase 


Now,in high-speed alternators, there are comparatively 
few conductors, and the reactance per phase is con- 
sequently small; so that when such machines are short- 
circuited, the current has been found to increase to 
more than 20 times the full-load current. 

With the decay of the eddy currents induced in the 
ficld and damping windings, the heavy armature 
reaction of the lagging S.C. current weakens the field, 
and the magnitude of the S.C. current decreases until 
it settles down to a steady value of the order of three 
times the full-load current. 

The maximum value of the S.C. current can be reduced 
by connecting external reactances in series with the 
alternator or by designing the stator so as to have a 
comparatively large leakage flux and therefore a high 
reactance. 


(approx.) 


* Telephony, Chicago. 
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The synchronous impedance of an alternator is а 
quantity that combines the effect of armature reaction 
with the true impedance ofthe winding. It is calculated 
from the readings taken on open-circuit, and on steady 
short-circuit tests; thus curve A in Fig. r3 gives the 
variation of open- -circuit voltage per phase with the 


A 


ExciTING CURRENT 


Fic. I3. 


field current, whilst curve P gives the variation of the 
steady S.C. current per phase with the same quantity. 
Then for any exciting current O D, 
synchronous impedance per phase 
Corresponding O.C. voltage per phase 
Corresponding S.C. current per phase 
DE 
DF 
and is represented by D G. 

By taking different exciting currents, a number of 
values for the synchronous impedance can be calculated 
and plotted as shown by curve C. It will be noticed 
that the synchronous impedance is not a constant 
quantity, so that the value used for calculation purposes 
should be that corresponding to the normal excitation 
of the alternator. 


{To be continued.) 


. . 
Questions and Answers by Practical Men. 
RULES. 

: We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '* Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select ах second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, tf, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelo De. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may, adopt a“ nom 
de plume," but, both in the case of questions and answers, the compelitor's real nans 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or sec ond prize the most times during the next twelve 
months. 

The words “ Questions and Answers " or “ Q” and “ A” should be placed at 
the top left-hand corner of all letters intended for this um 


QUESTIONS 


QuEsTION No. 769. 

I wish to make a resistance to reduce a pressure of 
200 volts to 25 volts. I would appreciate details of size 
of wire, method of mounting coils, etc. The maximum 
current I wish to take from it is 15 amperes.—]. R. 
\W OODHATCH. 


Question No. 170. 

I desire to make a testing board suitable for testing 
motors, elements, etc, The supply is 200 volts. Can 
any reader tell me what instruments and apparatus I 
shall require, and method of mounting?—J. R. 
WOODHATCH. 
(Replies to Questions Nos. 169 and 


170 must be 
received not later than October 27, 1923.) 


THE STROWGER P.A.X. AT THE NEW LONDON 
COUNTY HALL. 

The recently completed 650-line inter-departmental 
telephone exchange at the new London County Hall 
is the largest private Strowger automatic exchange in 
Great Britain. Besides affording accurate and essen- 
tially private inter-communication between the depart- 
ments in the building, it gives access, through an 
associated manual telephone switchboard, to the public 
telephone exchange system and the many outlying 
districts and local borough administrations which come 
under the jurisdiction of the L.C.C. 


The equipment was manufactured and installed on 
behalf of the British P.O. Telephone Department by 
the Automatic Telephone Manufacturing Co., Ltd., 
of Liverpool. 


It operates on what is known as a three-digit basis, 
i.e., every telephone number within the building con- 
sists of three digits, those below то being preceded 
by two, and those below roo by one nought. Thus 
Telephone No. 9 would actually be oo9, and Telephone 
No. 89 would be o89, and so on. The act of calling 
any number on the system thus entails three suc- 
cessive movements of the dial attached to the tele- 
phone in use by the calling, party. This manipulation 
by the finger-tip is, however, extremely simple and 
occupies six seconds only. As ssuming the called party 
to be disengaged, the response is immediate, and in 
the event of an engaged line a distinctive audible 
signal is at once heard in the receiver at the calling 
station. Clearing at the conclusicn of a conversation 
follows the replacement of the receiver upon the switch- 
hook and is instantaneous, the line, therefore, being 
immediately available for another call. Further, 
secrecy is assured, and it is impossible for a third 
party to interrupt or to listen-in to a conversation 
already in progress. 


For the purpose of obtaining connection with the 
public exchange an eight-position manual switchboard, 
equipped with sixty outgoing and fifty incoming junc- 
tions, has been installed. 

Calls for the outside telephone system are obtained 
by dialling ** O," which causes an individual line lamp 
at the manual to glow, the automatic switches at the 
same time being released. The operator answers and 
completes the call over the outgoing junction in the 
usual manner. 

Calls incoming from the outside telephone system 
are received at the manual board and are completed 
by the operator in a multiple of the automatic lines, 
which is extended to the manual switchboard; the 
operator thus has direct access to all automatic stations 
without using the automatic switching equipment. 

Night service keys on two of the manual positions 
provide means for extending thirty of the automatic 
telephone stations through to public exchanges for 


_ OcTOBER 26, 1923 


night service, thus dispensing with the need for night 
operators at the Council's manual board. 

Provision is, of course, made for guarding the lines 
from intrusion whether they arc engaged via the manual 
or via the automatic board. The equipment is of the 
latest type with rotary line switches and covered type 
selector and connector switches, 

No separate line intermediate distributing frame is 
provided, but similar facilities are given by the ** unit ” 
type intermediate distributing frame or cross-connect- 
ing rack, which is mounted on the top of the ind:- 
vidual units. 

The power plant for operating the automatics con- 
sists of a motor generator sct rated for an output oi 
40 amps. at бо volts, the motcr operating on the 460- 
volt power supply. There are two 25-cell storage 
batteries associated with this generating plant, together 
with small rotary converters for the provision of 
ringing current. 

The example set by the L.C.C. might well be fol- 
lowed by Government Departments and other local 
authorities. 


THE POLYPHASE SYNCHRONOUS INDUCTION 
\ m MOTOR. 


By WILFRED A. Sippans, B.Sc.(Eng.), A.S.P. 


The polyphase synchronous induction motor has been 
developed recently to combine the desirable running 
feature of the polyphase synchronous motor with the 
desirable starting feature of the polyphase induction 
motor. The former is not naturally self-starting, but 
runs at a constant speed (synchronous speed), whereas 
the latter is naturally self-starting but has a drooping 
speed characteristic similar to that of a D.C. shunt 
motor, the drop in speed on full load being about 5 per 
cent. for small motors and about 24 per cent. for large 
motors, the highest speed (no load speed! being below 
synchronous speed. Both polyphase synchronous and 
induction motors have exactly similar stators, although 
their rotors are not alike. Hence the polyphase 
synchronous induction motor has such a stator, and by 
using a suitably wound rotor and a special change-over 
switch it can be run as a polyphase induction motor 
for starting up and as a polyphase synchronous motor 
for working. 

In both cases there is a distributed three-phase 
stator winding giving a  three-phase  multi-polar 
alternating’ magnetic field, the backward travelling 
components of whose phases neutralise one another at 
all instants, whilst their forward travelling components 
are in phase at all instants. Thus there is a travelling 
wave of magnetism going around the stator at 
synchronous speed, i.e., 360 electrical degrees per 
period. In the case of the polyphase induction motor 
this travelling wave of magnetism moves with a for- 
ward speed relative to the rotor according to the 
amount of slip, and thus induces currents in the rotor 
winding, which is short-circuited. The torque whereby 
the rotor is driven is set up by the inter-action of the 
rotor and stator fluxes, as in the well-known classical 
experiment made by Arago with a copper disc and a 
bar magnet. As the load increases (or decreases) and 
-necessitates an increase (or decrease) in the torque, the 
rotor rotates at a lower (or higher) speed, thereby 
increasing (or decreasing) the amount of slip, the 
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| induced rotor current and its flux, and the torque. In 
| the case of the polyphase synchronous motor the rotor 


winding carries a direct exciting’ current fed to it 
from a D.C. supply or from a direct coupled exciter 


through brushes and slip rings. Thus, owing to the 


| arrangement of the rotor winding, the rotor has poles 
of fixed polarity and of the same angular pole pitch as 


those of the stator and travelling wave of magnetism. 
The torque, whereby the rotor is driven, is set up by 
the tangential components of the attractions between 
unlike poles of the rotor and travelling wave of 
magnetism. As the load increases (or decreases) and 
necessitates an increase (or decrease) in the torque, the 
poles of the rotor lag a little more (or less) behind the 
poles of the stator and so increase (or decrease) the 
tangential components of the attractions and the 
torque at constant speed, which is of necessity 
synchronous speed. In the case of the polyphase 
synchronous induction motor the rotor winding has to 
be arranged to serve both as that of a polyphase 
induction motor and as that of a polyphase synchronous 
motor in turn. As will be seen later, it is in arranging 
for this that a difficulty presents itself. 

The motor is started up as a polyphase induction 
motor by means of a three-phase star connected. starter 
resistance, and is run up to as high a speed as possible 
as such. Then a change-over switch in the rotor 
circuit is operated, thus disconnecting the starter 
resistance .and connecting the D.C. supply or the 
exciter in its stead. The rotor is thus changed from 
that of a polyphase induction motor to that of a poly- 
phase synchronous motor, and the motor tends to run 
as a polyphase synchronous motor. But even if the 
motor has been started up on no load, the speed at 
change-over will be below synchronous speed. Hence 
the motor may fail to pull into step at change-over 
unless change-over has been carried out at just the 
right instant, viz., when the poles of the rotor are 
opposite unlike poles of. the travelling wave of 
magnetism of the stator. 

If the motor pulls into step it runs quietly at constant 
(synchronous) speed as a polyphase synchronous motor. 
But if the motor fails to pull into step, the actual 
torque is due partly to the synchronous motor torque 
which, owing to the slip, will be an alternating torque, 
as shown by curve A, Fig. 1, and which will, therefore, 
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cause the speed to fluctuate, and partly to the induction 
motor torque which, cwing to the slip, will still exist 
and which, owing to the fluctuating speed caused 
by the synchronous motor torque, will be a fluctuating 
torque, as shown by curve B, Fig. r. Under such 


conditions the motor runs noisily. The actual 
torque is therefore as shown by the curve C, 
Fig. r, whilst the actual speed is as shown by 


curve D, Fig. 1, fluctuating about a mean speed 
below synchronous speed. The alternating synchronous 
motor torque is similar to the alternating torque due 
to the backward travelling: component of a single-phase 
synchronous motor, but whereas the frequency of the 
latter is twice stator frequency, the frequency of the 
former is only rotor frequency. Note that the 
induction motor torque decreases as the actual speed 
increases, i.e., as the absolute slip decreases, and 
increases as the actual speed decreases, i.e., as the 
absolute slip increases. The reason the motor fails to 
pull into step under such conditions is because when the 
synchronous motor torque is a maximum the actual 
speed is the mean speed and accelerating. Conse- 
quently the energy available for accelerating the rotor 
is only that represented by the shaded area under half 
of the positive half of the synchronous motor torque 
curve instead of that represented by the whole area 
under the positive half of the synchronous motor 
torque curve. Hence the maximum actual speed, which 
occurs when the synchronous motor torque is zero and 
changing from positive to negative, is below syn- 
chronous speed, and the actual speed never gets as 
high as synchronous speed because, when the maxi- 
mum actual speed is reached, the synchronous motor 
torque is zero and changing from positive to negative. 
Consequently the actual speed fluctuates about a mean 
speed below svnchronous speed. The rotor winding, 
therefore, carries both the direct exciting current from 
the exciter and the induced alternating current due to 
the relative motion between the rotor winding and the 
travelling wave of magnetism of the stator, and this 
state of affairs obtains as long as the motor runs out of 
step. Hence the actual rotor current fluctuates 
between values equal to the sum and difference of the 
value of the direct current and the maximum value of 
the alternating current. Again, when the rotor is 
accelerating, i.e., when the synchronous motor torque 
is positive, the machine motors; but when the rotor is 
decelerating, i.e.,, when the synchronous motor torque 
is negative, the machine generates as a polyphase 
alternator, because the rotor is being driven by its 
excess energy above mean kinetic energy, and this 
mechanical energy of the rotor is converted into elec- 
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trical energy in the stator winding. Thus, whereas 
the magnitude of the back E.M.F. would be constant 
and of frequency equal to stator frequency if the motor 
were running in step as a polyphase synchronous 
motor, the magnitude of the back E.M.F. js alternat- 
ing and of a slightly fluctuating frequency a little 
below stator frequency. This changes the wave form of 
the stator current. Now, as already mentioned, the 
actual rotor (i.e., exciting) current fluctuates between 
certain values, hence let the actual rotor current wave 
be as shown by curve A, Fig. 2, this being the 
resultant of the direct exciting current (curve B, Fig. 2) 
and the induced alternating current (curve C, Fig. 2). 
Then, since the induced alternating current is due to 
transformer action between the stator (as primary) and 
rotor (as secondary), the actual stator current will be 
as shown by curve D, Fig. 2, its maximum values 
occurring when the maximum values of the induced 
alternating current occur. 


(To be continued.) 


Reviews of Books, &c. 


[Books noticed in thts column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


SUCCESSFUL WIRELESS RECEPTION. 


à By P $ 
Tyers. AE Fass үр. 


(P. Marshall and Co., 1s. 6d. net.)—There are 
very many amateurs who possess wireless apparatus 
and are far from successful in its operation. Mr. 
Tyers' book is written for such, and by applying the 
information the book contains, their reception should 
be very considerably improved. 

Part 2 of the book will appeal to those amateurs 
having some reasonable knowledge of wireless 
apparatus, as it deals with experimental valve receiving 
gear, the troubles found with such apparatus, and gives 
hints as to the finding and correcting of such ‘troubles. 

The table showing the number of valves necessary to 
obtain signals of a given strength is something new, 
and shows clearly the approximate distance one can 
cover, as well as the strength of the received signal for 
a given set. 

The author lays stress on the testing of the aerial 
and earth system, and shows simple means for making 
such tests. This is new information to most amateurs, 
and is valuable. 

In common with many other books on wireless, the 
author does not show in his diagrams the by-pass con- 
densers, which are in most sets so necessary to their 
proper functioning. The condensers we refer to are 
those usually placed in shunt with the first low-frequency 
transformer, or with the head telephones, or high- 
tension battery, and no stress is given on the value of 
such condensers or their selection. 

The book is to be recommended to wireless amateurs, 
as it contains much sound and common-sense advice. 


WhiRELEss Facts AND Ficures. By A. V. Ball- 
hatchet. (P. Marshall and Co., 6d. net.)—This little 
book is, at its price, better value than any book on the 
subject we have so far seen, and to the amateur with 
the newly-acquired Constructors’ Licence it will pro- 
vide a fund of information of considerable use. 
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The tables of wave-lengths for given diameters of 
coils and turns are alone worth the cost of the book, 
and the other various tables are extremely useful. The 
weights of ebonite sheet eiven, however, are rather on 
the light side. 

The information relating to various components is 
condensed and concise, and we most heartily endorse 
the author's advice on the purchase of low-frequency 
transformers rather than their construction at home. 

Anyone who is considering wireless receiving set 
building will do well to purchase the book. 


Rapio AND HiGH-FREQUENCY CURRENTS. Ву E. T. 
Larner. (Lockwood, 3s. 6d. net.)—In the preface of 
the book the author states that an endeavour is made as 
far as possible to furnish an introduction to the subject 
in an elementary way, and although elementary, the 
book is not intended for the beginner who knows 
nothing of electricity and mathematics. 

In this sense, the opening chapters, at any rate, cover 
the general idea of the work, but after dealing with 
such subjects as ‘‘ Range of Transmission,” '' Radia- 
tion Resistance,” etc., the simple descriptions of the 
thermionic tube and the diagrams of crystal receiving 
circuits seem rather out of place. 

The illustrating plates have little reference to the 
text, and are not of the kind one would expect to find 
in a book essentially of a ‘theoretical character. 

It is a little difficult to appreciate the value of the 
book to amateurs, and it certainly has no appeal to the 
professional. 

We have no fault to find with the information the 
book contains, and the author’s ability and grip of his 
subject is beyond question, but we cannot get rid of 
the idea that the book was hurriedly compiled, and the 
inversion of one of the main diagrams in it rather 
confirms this idea. 


Various Items, 


“ Irish Engineering.’’—This is the title ot a new illustrated 
monthly journal which has just been started in Dublin. It is 
a well printed production, and covers all the leading branches 
of the industry. We hope, therefore, that it will have a long 
and successful career, and that it will increase the engineering 
trade of the Irish nation, in which there is no doubt ample 
scope for very important developments. 

Awards.—The Council of the Institution of Civil Engineers 
have made various awards in respect of selected engineering 
papers published without discussion during the Session 1922-1923 
including a Telford Premium to Mr. J. W. Meares, C.I.E., 
M.Inst.C.E., M.1.E.E. (Guildford), as well as in respect of 
papers read before meetings of students of the Institution in 
London and the provinces during the same period. 


Accountancy.—Many electrical engineers are included in the 
large number ot good business men who, however, are not 
well-up in modern accountancy—some knowledge of which is, 


of course, really necessary for thorough success in life. Readers 


interested should write to the School of Accountancy, 10, Essex 
Street, Strand, W.C.2. for the School's Prospectus. The School 
also has branches in| Glasgow, Manchester, Leeds, Liverpool 
and Birmingham. 


Manchester Wireless Society.—At the meeting on Friday, 
October 12, Dr. Stanley Hodgson gave his second elementary 
lecture on Electricity as applied to Wireless, and some very 
interesting experiments were shown illustrating the earlier 
methods of measuring electricity. A very clear explanation of 
the behaviour of electrons in conductors and non-conductors 
gave the members the impression that no such things as solids 
existed. The next lecture is on Friday, October 26. 
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Engineering Tuition by Correspondence.— University Engineer 
ing College, London, are able to show many appreciative letters 
received during the present year from their students who have 
been successful in various examinations; С and G., B.Sc., 
A.M.LE.E., A.M.Inst.C.E., etc. The address for application 
for particulars is Secretary's Dept., University Kngineering 
College, Westgate-on-Sea, Kent. 


Meetings.—The Junior Inst. of will 


Engineers meet at 3y; 
Victoria Street, Westminster, S.W.1, on Friday, 26th inst. 
Lecturette, ‘‘ Crystals for  Wirless Reception,” by A, V. 
Ballhatchet (member). Slides and exhibits. Also on Friday, 
2nd Nov. Lecturette, “* Hydraulic Propulsion, by D. V. 
Hotchkiss (slides). Апа on Friday, oth Nov.  Lecturette, 
‘Amateur Cinematography,” by Dr. C. E. К. Mees (slides), 
All at 7.30 p.m.—The Inst. of Production Eng. will meet at 


the Engineers’ Club, Coventry Street, London, W.1, at 7.30 
p.m., on Wednesday, 31st, when Mr. Arthur Easthope (Petters, 
Ltd., Yeovil) will deliver a paper on “ Idle Capital in the 
Machinery Shop." Advance copies of the paper may be 
obtained beforehand from the Hon. Sec. at 6, St. James’s 
Square, London, W.11, and all interested are invited to attend 
whether members of the Institution or not. 


_ Reduction of B.B.C. Tariff.—Members of the National Associa- 
tion of Radio Manufacturers are prepared to credit their trade 
customers with the difference between the old B.B.C. tariff 


and the scale now in force in respect of sets in stock on 
October 1, 1923, to which B.B.C. tariff applies. Trade 
buyers desiring to claim credit must lodge the claim 
with the respective suppliers of the sets on ог before 


November 10, 1923, after which date no further claims will 
be entertained ; each claim must be accompanied by a certifi- 
cate that the sets werg.actually in stock on October 1, 1923. 
Trade buyers should apply to their suppliers for the necessary 
forms of claim. 


Trade with Canada.—We have received No. 1 of the British 
Quarterly Bulletin, which is a paper published with the direct 
object of increasing the wholesale trade between Canadian 
importers and British manufacturers. With the next issue the 
name is to be changed to British Trade, and as the normal 
subscription price is only 4s, per annum, it is to be hoped that 
it will meet with ready support in this country, There is no 
doubt that British goods should be better advertised in Canada 
in order to meet United States competition, and it is to be hoped 
that this policy will receive strong support in the industrial 
centres of Great Britain. The publishing office is at 8, Univer- 
sity Avenue, Toronto. 

Transmission at 220,000 Volts.—The Southern California 
Ed:son Co., who have in operation one of the largest hydro- 
eleotric stations in America, have now a 200 miles transmission 
line at 220,000 volts, which is the highest voltage line in the 
world. Power is generated at 6,600 volts and stepped up by 
au:o-transformers to 220,000 volts at the station on the San 
Joaquin River, and transmitted to the company's territory south 
of San Diego. One and a half million horse-power is now used 
in California (where the population is between 31 and 4 
million), and it is calculated that within 20 years Southern 
California alone w:ll take 3i million horse-power. The present 
duplicate transmission lines are of т sq. in. section aluminium. 
The switching stations are in the open. 


Manchester Electro-Harmonic Society.—The fifth season will 
begin on the 26th inst. with a concert in the Albion Hotel, 
Piccadilly, at 7.30 p.m. 5. L. Pearce, Esq., C.B.E. (Chief 
E.E., Manchester), is the president, and will preside at this 
concert on the above-mentioned date, when a large attendance 
is expected. Mr. W. J. Smith is again hon. musical director. 
Visiting friends are asked to note the following dates:—Nov. 
23, Dec. 21 (1923), Jan. 18, Feb. 15, March 21 (1924); no ticket 
is necessary for admission, the.ordinary professional qualifica- 
tion being sufficient. ‘Should it be possible to give advance 
information of intention to be present on any particular occa- 
Sion, communications may be forwarded to either of the follow- 
ing: Mr. W. Kirkham (hon. sec.), 47, Peter Street; Mr. C. E. 
Leak (assistant hon. sec.), r96, Deansgate, Manchester. 


Plant Wanted.-—The N.S.W. Covt. Rys. and Tyys. invite 
tenders for transtorme-s for White Bay Power House,—— Also for 
the supply of transformers for the Meek's Road sub-station.—— 
The Municipal Council of Johannesburg invite tenders for the 
supply of transformers; and for one test transformer.—— 
The State Electricity Commission of Victoria invites tenders 
for the supply of transformers and spares. Specifications. etc., 
at the D.O.T. (Room 52), 35, Old Queen Street, London, S.W.r 
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Trade Notes. 


In order to celebrate their removal to the fine new works 
at Slough, the St Helens Cable and Rubber Co., Ltd., have 
issued a new catalogue of their specialities, in which special 
prominence is given to the progress of their well-known C.T.S. 
system for house wiring purposes, as well as to their complete 
range of corrosion-proof fittings. It is excellently printed and 
bound, while the thumb-indexing renders it easy of reference. 
There are alse certain tables of wire gauges which will come 
in handy. Тһе book will appeal to every installation contractor. 
A branch office at 30, Wood Street, Manchester, is now open, 
where large stocks of C.T.S. and V.I.R. cables are carried as 
well as all solid band tyres and everlastic tubes. This branch is 
for the convenienee of the company’s Lancashire and Yorkshire 
customers, who have hitherto been used to prompt service 
direct from the late Warrington works. 


Mr. F. Charles Raphael, МІЕ.Е., consulting electrical en- 
gineer, informs us that, owing to a printer's error in the new 
Telephone Directory, his address is given as No. 9, Ludgate 
Hill instead of No. 19, Ludgate Hill. He asks us to state 
ibat his address is St. Paul's Chambers, 19, Ludgate Hill, E.C.4 
(Telephone: Central 3387). 

The London Factors and Agents, Ltd., of 38-39, Parliament 
Street, London, S.W.1, whose new list has just recently been 
issued, direct attention to unique feature of their trade 
policy. Their own, standard- quality accessories, cables, con- 
duits and conduit fitungs list, is most comprehensive, and they 
have arrangements that enable them to supply most of the 
leading manufacturers’ specialities at the usual trade prices. 
Further, as they specialise in catering for small country trade 
buyers, they are always prepared to obtain for them special 
outside material, and include it in their cases, thus keeping 
carriage charges down to a minimum. Their policy is to supply 
reliable material at the keenest current prices, and they claim 
that their steadily increasing business proves that they fill 
а long felt want for the country engineer who cannot always 
be in touch with the best markets. 

Pamphlet No. P. 179, “Pole Line Materials," has just been 
issued by the British Insulated and Helsby Cables, Ltd., of 
Prescot. It is a well printed and illustrated catalogue of до pp., 
and covers very thoroughly the whole ground in regard to the 
requirements for pole lines constructed to suit the varied 
climates in which the installations may be carried out, There 
is also considerable interesting technical data in regard tc 
size of line wires. spans and stresses, wind pressure and the 
swing of lines under wind pressure, bending moment for round 
fir poles, and, in fact, quite a large amount of informwtion of 
direct value to the engineer who may have the supervision 
of the plant during construction or its maintenance during 
use. 

Bastian and Allen (58, Haymarket, S.W.1) have just issued 
a new catalogue illustrating various new patterns of electric 
fires and radiators which they are marketing under the trade 
marks “Rex” and “ Quartzalite." Naturally also particulars 
are included of Bastian Geysers, which are made in all sizes 
to take a low constant current and give a supply of scalding 
hot water from 5 to 5,000 gallons per day. A supplementary 
heater is provided in some cases to augment the output of hot 
water when necessary. A folder om this subject is also included 
in the firm's publications. 


In the issue of the Business World recently received 
we note that in addition to illustrations and notes on 
various British Empire Ports and Cities there is a descrip- 
tion of the very extensive business of acid and chemical 
manufacture and merchandising carried on by F. W. Berk and 
Co., Ltd., whose head office is at 1, Fenchurch Avenue, E.C.3, 
and whose works are at Stratford and Morriston, near Swansea. 
Among their many well-known products are В.А.А. accumulator 
acid, and sulphuric, nitric, dipping, hydrochloric, hydrofluoric 
acids, etc. 

We have received from the Metropolitan-Vickers Electrival 
Co., Lid. (Trafford Park, Manchester), leaflets numbered 
29/1-1Y, 59/4-1, 59/5-1 and Circular 1059/1. The first is a de- 
scription of M-V *Standard Squirrel Cage Induction Motors," 
the second and third of two types of “ Auto-transformer " and 
"Star-Delta Starters," while the Circular describes a simple 
type of “Automatic Oil-Break Ironclad Switchgear,” the basis 


of which is the starter described in the tast-named leaflet. Tt. 


is fully protected and is designed for 


ly prote à small and medium 
capacities in industrial works, 


,they know what it will do. 


In addition to the lighting, heating and wireless accessories, 
batteries, etc., listed in the October Monthly Trade Price List 
from Slemeas and English Electric Lamp Uo., Ltd. (38-9, Upper 
Thames St., k.C.4), there is a special offer for the month of 
Various lighting filings. 

Leaneis issued by A. Н. Hunt, Ltd. (Tunstall Road, Croydon), 
deal with genuine Heilesen Ј1.Т. dry batteries for wireless and 
L.T. cells for valve filament Lhghiing. These cells give a pro- 
longed heavy current discharge. 

A new season’s list of electric fires issued by the Sun 
Electrical Oo., Ltd. (18-120, Charing Cross Road, W.C.2), 
deals with Sunco fires and a selection of fires made by some of 
the leading manwacturers—Beiling, Cosmos, Jackson, Heatrae, 
Premier, Polar Cub, Flamingo. Another leaflet ‘raters to 
“Presto ' ironclad switch and switch-fuse gear, and the 
“ Apex " reversible type fuse switch. 

The “Safety First " ironciad control gear for D.C. Motors, 
developed and manufactured by Brookhirst Switchgear, Ltd 
(Chester), is exhaustively dealt with in their new catalogue, 
No. s. Its 72 pp include a detailed specification cf the com- 
plete range, and also, in the case of each individual combina- 
tion, an abridged specification, prices and dimensions. In 
connection with the automatic panels there is also a series of 
“application diazrams " illustratirg the diversity of arrange- 
ments possible with automatic control gear. A large amount. 
of post-war development work is recorded 

The autumn list of books published by Messrs. Pitman and 
Sons, Ltd., of Parker Street, London, W.C.2, has just come to 
hand. It contains particulars of numerous technical and elec- 
trical works which are likely to interest readers of ELECTRICITY, 
and we would therefore.suggest that they should all write 
promptly to Messrs. Pitman asking for a copy. It is well 
worth careful perusal. 

From George Ellison (Perry Bar, Birmingham) we received 
recently a very detailed technical list (No. 66) on T.E. non- 
automatic air-cooled rotor starters for slip-ring induction 
motors. : 

Marconi type “U " combined telegraph and telephone trans- 
initters, made of non-hydroscopic materials so that they are par- 
ticularly suitable for use at sea and in hot climates, are very 
fully described and illustrated in Pamphlet No. 217 issued 
by Marconis Wireless Telegraph Co., Ltd. (Marconi House, 
Strand, W.C.2). In particular the 1.5 kw. sets are specially 
dealt with. 

The Cambridge and Paul Instrument Co., Ltd., of 45, 
Grosvenor Place, S.W.1, are issuing a trade card descriptive of 
the Cambridge Thermionic Voltmeter, and asking readers if 
A fully descriptive list will be 
sent free on application. 

No. т, Vol. I., of “The Osram Bulletin ” is the first issue of 


la monthly trade organ to be published by the G.E. Co., Ltd., 
i for the information and assistance of that large and ever- 


growing body of dealers who are interested in the sale of 
electric lamps and lighting accessories generally. It is a well- 
printed production, with good technical articles descriptive 
of Osrant lamp manufacture as well as of the applications of 
the lamps to various styles of lighting, including one on Lyons’ 
new Corner House Restaurant, from the pen of our old friend, | 
Mr. A. Wardle Robinson, who is now the publicity manager 
of the great Cadby Hall organisation. We have no doubt the . 
issues will be welcomed regularly by the huge G.E.C. clientèle. 


Meetings.—The next monthly meeting of the Birmingham and 
District Electric Club will be held on Friday, 26th inst., at 
the Grand Hotel, at 7 p.m. Paper, “ Electric Motors in Ser- 
vice," by Mr. Henry Joseph. 

Scholarships —The following I.E.E. Scholarships have been 
awarded for 1923-24:—A Salomons Scholarship (value £50) to 
Mr. James Linton (Heriot Watt College, Edinburgh); David 
Hughes Scholarships (value £50 each) to Mr. R. MacWhirter 


| (Royal Technical College, Glasgow) and to Mr. R. E. Banks 
| (The University, Birmingham). 


Enterprise.—Messrs. Higgs Bros., the well-known motor 
makers, of Sand Pits, Birmingham, have purchased 14 acres 
of land at Witton, and have already started the erection of а 
new works. Тһе first building will be approximately equal in 


| area to the present works, ard has been designed with the 


| їп about 12 
| works to Witton. 


express purpose of economically manufacturing electric motors 
up to 5o h.p. They hope to have the first portion completed 
months’ time, and will then transfer the whow ~ 
Hearty congratulations to *Higlets ” on. 
their remarkable development. They have certainly earned it. 
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RADIO-FREQUENCY AMPLIFICATION.* 


Bv A. CHENIK. 


(Concluded from page 574.) 

If we use a plain inductance coil we will find that we 
will get potential variations setup across :t'whatever the 
frequency of the currents passed through the inductance 
may be, provided, nevertheless, that the inductance 
possesses at least a certain minimum value which will 
increase with the wave-length of the signals being 
amplified. If now we replace the inductance by a 
tuned oscillation circuit we will find that if this circuit 
is tuned to a wave-length differing from that of the 
incoming oscillations, the potential variations across 
the anode circuit will be negligible. As we bring the 
tuning of the oscillation circuit closer to that of the 
incoming oscillations, the potential variations across 
the anode oscillation circuit will increase in strength 
and will reach a maximum when the anode oscillation 
circuit is exactly tuned to the incoming wave-length. 

With every change in wave-length there is a corre- 
sponding; change in its radiocfrequency component, 
and the shortest wave-length in practical use to-day 
bears a frequency relation to the-longest wave-lengths 
of about one hundred to one. Due to this wide fre- 
quency range, which it is necessary to amplify in 
order that radiofrequency  amplication may be 
applied to any wave-length emanating from any radio 
station which may be operating, one method of inter- 
valve coupling may be found more satisfactory than 
another. These may be broadly divided into three 
classes, viz. : 

1. Resistance-capacity, 
2. Tuned-anode, 
3. Transformer. 

Fig. 1 shows the principle of this method, which 
is effected by inserting in the plate circuit of the ampli- 
fying valve a resistance of 50,000 to 100,000 ohms, 
the plate of the valve being connected to the grid 
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of the next valve by a small fixed condenser of about 
.ооо2 mfds. shunted by a leak of 1 to 3 megohms, 
according to the type of valve in use. This method 
offers a cheap and fairly satisfactory means of ampli- 
fying the high- frequency oscillations, especially as it 
is aperiodic, that is to say, tre quires no tuning con- 
denser for the various wave-lengths. It possesses, 
however, the inherent drawback of decreasing the 
amplification strength on wave-lengths below about 
1,000 metres, owing to the inter-electrode capacity of 
the valve itself, and the stray capacities which must 
exist between the different points in the circuit, which 
act as a shunt to the high-frequency oscillations. Any 
capacity across the anode resistance will shunt off the 
high-frequency currents from that resistance and will 
prevent their being passed on to the next grid. The 
H.T. battery should not have any appreciable resis- 
tance, but it is usually advantageous to shunt it with 
a condenser of one or two microfarads, so that the 
high-frequency impulses will go through the condenser 
rather than through the battery. 


ру 


1.—RESISTANCE-CAPACITY. 


this anode resistance functions in 
the circuit. If we apply a voltage to the grid of the 
first valve, and if its anode is connected to the H.T. 
battery with no resistance in series, when the grid 
is made positive, the internal resistance cf the valve 
will be lowered and a large anode current will 
flow, but the anode potential is held constant 
by the battery, and there is no point in the 
circuit where we can find an amplified change of 
voltage. In order to operate the second valve we 
need to so arrange the first that it will amplify the 
voltages applied to its grid so that these amplified 
voltages can be applied to the grid of the next valve. 
We can obtain the desired result by keeping the 
anode current constant, then, whether we make the 
first grid positive or negative, we shall get the corre- 
sponding changes E internal resistance of the valve 
repeated in the voltage changes across the terminals 
of the valve. Al though the valve has a characteristic 
which is not entirely linear, and is therefore often said 
not to obey Ohm's Law of Current equals Voltage 
divided by Resistance, this law applies rigorously for 
any given point on the characteristic, and the anode 
current is dependent upon the total resistance of the 
anode circuit, since the applied voltage from the H.T. 
battery is constant. The anode circuit resistance is 
made up partly by the valve and partly by the 
resistance of the outside circuit. If the internal re- 
sistance of the valve at any instant is Ra the voltage 
across the valve will be anode current Ia multiplied 
by this resistance. Now, if we can put in the circuit 


Let us see how 


anacac 
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anything to keep the current practically constant, any 
change in Ra, the effective resistance of the valve 
(such as may be caused by changes in the grid 
potential applied to the valve) will be repeated in 
the voltage across the valve and will be applied to 
the grid of the next valve by means of the coupling 
condenser. 

Supposing we want to keep this anode current 
steady, how can we do it? If we make the total re- 
sistance in the circuit constant, the current will remain 
constant. But here we have a constant supply voltage 
and a variable resistance, so that we cannot actually 
maintain the current quite constant, but we can get 
somewhere near it. If we make the remaining re- 
sistance in the circuit very large compared with the 
resistance of the valve, we can keep the current nearly 
constant. For example, if the valve has an internal 
resistance of 40,000 ohms, and we put in series with 
it 4,000,000 ohms, the total resistance would be 
4,040,000 ohms. If, then, this 40,060 ohms became 
30,000 or 20,000 or even 60,000, it would make only 
one or two per cent. difference to the whole resistance 
value, and we would get the anode current almost 
constant. Any changes in the internal resistance of 
the valve would then be repeated as variations of 
voltage across the valve. 

Supposing that the valve was passing a current of 

1 milliampere, what voltage must be put in the anode 
circuit if we have to get roo volts on the valve with 
one milliampere passing through the above-mentioned 
resistance? We should want доо volts, which would 
be rather unpractical. Hence, when we are using 
resistance- -coupled ampilfiers, we have to make a com- 
promise, since we cannot put anything like 4 megohms 
in the anode resistance, and we must put something 
of the order of 50,000 to 100,000 ohms so as to limit 
the total voltage which must be put into the anode 
circuit in order to get the necessary current through 
it. Then, when we change the grid voltage, we shall 
get a change in the anode voltage, but it will not be 
as big as if there were a large series resistance present. 
It is, therefore, not possible to hand on a voltage 
change to the next valve without introducing some loss 
in amplication, or, in other words, the voltage amplifi- 
cation actually obtained than it thecretically 
would be were the anode current maintained constant, 
by the voltage that is dropped by the current change 
through the series resistance. 

The great advantage of the resistance-capacity 
coupling is that there is no part of the intervalve 
coupling that varies with the frequency (other than 
stray capacities), so that the amplifier is suitable for 
usc on most frequencies, except when the stray capa- 
cities become troublesome, on the shorter wave- lengths 
which are of much higher frequencies. By fitting 
up an amplifier of this kind and connecting a vari- 
able condenser across the anode resistance, it is 
easily possible to aemonstrate this loss of amplification 
due to the shunting off from the anode resistance of 
the high-frequency amplified current changes. ‘With 
very short wave-lengths, the loss due to the condenser 
becomes more and more important, because the current 
which it draws off from the resistance is proportional 
to the frequency. Hence ther» are, it will be seen, 
some practical disadvantages in the resistance-capacity 
coupling, and on that account attention has been given 
to obtaining some other coupling method. At the 
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shorter wave-lengths in practical work some method is 
required to eliminate the difficulty referred to above. 
What we want is a method which will make the valve 
capacity and other stray capacities useful rather than 
harmful. We can do this if we make the capacity 
either tune or help to tune a circuit. This cannot 
obviously be done with a resistance in the anode cir- 
cult, 
circuit can be 


but if a coil is used instead cf a resistance the 
tuned. 


Fic. 2.— HIGH-FREQUENCY TRANSFORMER. 


In Fig. 2 will be noted the essentials of this mode of 
intervalve coupling, where the primary coil of the 
transformer is connected in the anode circuit of the 
amplifying valve and the secondary coil is connected 
across the grid and filament of the next valve. Con- 
sider here the effect of the valve capacity, which will 
behave as a condenser across the transformer winding. 
Obvicusly we obtain a tunable circuit, and therefore 
there will be maximum voltage across the transformer 
winding d one particular frequency. The effective 
resistance of the circuit is represented by КЇ equals 
L/CR, R being the resistance of the coil, L its induct- 
ance, and C being the capacity of the condenser. This 
indicates that the higher the ratio of the inductance to 
the capacity the bigger is the effective resistance of the 
whole circuit, and, if the ratio is small, the effective 
resistance of the whole circuit becomes smaller. Hence 
if we use a good inductance, i.e, а coil of low resist- 
ance, and tune it by the valve capacity, or by the valve 
'apacity plus a small variable condenser placed in 
parallel, we get an arrangement which, at a certain 
frequency, offers a very heh resistance to the flow of 
alternating current through it, although to the D.C. 
high-tension battery current it offers very little resist- 
ance. We can, therefore, in this way keep the steady 
voltage cn the anode of the valve at its normal value, 
almost identical with the voltage of the battery, whereas 
at the particular wave-length to which the circuit is 
tuned, the effective resistance becomes very large, and, 
therefore, the changes in current flowing through the 
circuit become very small, and, consequently a maxi- 


mum alternating (H.F.) voltage is built up across the , 


coil. Further, under these conditions, if there is a 
maximum cf voltage across the primary of the trans- 
former there will likewise be a maximum of voltage 
across the secondary winding, since in all ordinary 
transformers of this type the coupling between the two 
windings is a close one. On account of the method of 
winding, these transformers act very little as true 
transformers. "They are called transformers and are 
wound as transformers, but they do not behave as 
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transformers. To obtain true transformer action, the | 


two coils must be well separated out so that it is pos- 
sible to tune the secondary as well as the primary, and 
in this way to build up in the secondary much higher 
voltages than could be obtained without such tuning. 
Thus, by making fhis intervalve coupling like an 
ordinary loose coupler with primary and secondary cir- 
cuits both tuned, obviously we shall build up in the 
secondary circuit, when using a very small capacity, a 
maximum voltage, and thus get large voltage amplifica- 
tion between the two stages of the amplifier. When 
the two coils are wound in the usual commercial 
manner, the windings are so tightly coupled that they 
act as one circuit, and tuning one circuit tunes both. 
It does not matter much whether you tune only cne 
circuit or tune both circuits simultaneously to get the 
desired wave-length, the result is the same. Thus, 
when building up a Н.Е. intervalve coupling trans- 
former, it is not possible to tune up one of the circuits, 
or to adjust one of the circuits to the desired wave- 
length until the second winding is in place and joined 
up. For instance, with a transformer of this type 
adjusted to give maximum amplification on 600 metres, 
it will be found that the wave-length of the primary 
circuit alone, even when connected to the valve and 
other capacities, will be only 150 to 200 metres before 
the secondary winding is put on. Therefore, an 
amplifier of this type must always be adjusted when 
the transformers, etc., are connected properly in cir- 
cuit. Now, when a H.F. transformer is designed to 
work with a tuning condenser across the primary 
winding, the 'two windings are wound close together, 
and the effect of a condenser with capacity C across 
the primary is to introduce an apparent capacity of 


I 
Сх m (where t? is the step-up ratio of the transformer) 


across the secondary winding. As the valve and 
accidental capacities across the secondary winding are 
added to the apparent capacity transferred from the 
primary, the turn ratio can only slightly exceed unity. 
As the ratio of the transformer is limited to ithe 
secoadary possessing the same number of turns, or, in 
any case, only a few per cent. more turns than the 
primary, the great advantage of using a transformer 
has gone. The object of a transformer is to match 
impedances. For best efficiency, and to straighten 
cut the characteristic curve of the valve to minimise 
possible distortion, the primary of the transformer is 
given a high impedance to secure the maximum ampli- 
fication, and, theoretically, the secondary should be 
wound so that the greatest voltage step-up takes place, 
or, in other words, as the in-put impedance of the 
second valve is of the order of a megohm, the 
impedance of the secondary of the H.F. transformer 
should be of the same order. This, obviously, cannot 
be done, and the transformer has practically a turn 
ratio of one to one. Now, what happens is that there 
is so much capacity between winding and winding! that 
the potential across the primary is transferred to the 
next grid by capacity, and very imperfect capacity at 
that. Why not substitute a properly insulated con- 
denser for the relatively poorly insulated capacity 
between the windings? On account of the close 
coupling between them, the two windings behave as 
one coil, and, although some of the energy is handed 
on to the next valve by crdinary transformer action, a 
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considerable portion of the whole available energy is 
handed on by the electrostatic capacity between the 
two windings. In this case, therefore, we can obtain 
similar results by using one winding only and tuning 
it by means of a small condenser, with the result that 
we would get a maximum voltage built up across the 
coil when it is in tune with the working frequency. 
We then have only one circuit, one coil to tune, and 
we can build up across it a voltage which is the maxi- 
mum 10 is possible to obtain, being limited only by the 
amplification factor of the valve and the resistance of 
the coil winding. This, then, is a further step in the 
evolution of a simple high-frequency amplifier, and 
brings us to the third method of H.F. intervalve 
coupling. 
(To be continued.) 


ACCUMULATORS FOR * WIRELESS," 
MOTOR-CARS, ETC. 

Accumulator batteries specially designed for the 
various requirements of wireless equipments occupy an 
important place in a new catalogue issued by the 
Chloride Electrical Storage Co., Ltd., whose extensive 
works are situate at Clifton Juntion, Manchester. 

Besides the standard ‘‘ Exide’’ battery, type 3-CZ 5-1, 
for fairly slow rates of discharge, e.g., for filament 
heating of thermionic valves, each battery consisting of 
the requisite number of cells cemented together and sup- 
plied with hard-wood containers, if desired, there is 
a series (type 3-AZ3-1) similar to foregoing, but with 
more robust plates and thicker celluloid boxes. For 
Н.Т. prid batteries there is the В.К. Exide set. 
This is ingeniously constructed of test-tubes, in which 
are suspended miniature plates, see Fig. 1. These 
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plates are true Exide plates, and are as carefully made 
and spaced as the larger ones, and each cell can be 
quickly and thoroughly inspected at any time. The 
test-tubes are supported in a moulded composition con- 
tainer, which, together with the lid, is acid proof. A 
higher capacity accumulator for similar service is also 
made. This is type AYGr. For use where very long 
slow discharges are necessary, as with '* dull emitter ’ 
valves, there is the new H.Z. type battery, Fig. 2, 
which need only be recharged every six months, unless 
the full capacity has been taken out in a shorter period. 
It is listed in three capacities, 40, 60 and 8o amp.-hours 
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actual intermittent. The 
the Company's London office is of interest :— 


Taroba, Dorney Reach, 
Taplow, Bucks. 
October ro, 1923. 

The Chloride Electrical Storage Co., Ltd., 

219-229, Shaftesbury Avenue, W.C.2. 

Dear Sirs,—With reference to the HZ.4 type 4o 
ampere-hour accumulator which I had from you some 
time ago, you will be interested to learn of its operating 
capabilities with two Marconi DER valves. 

This accumulator was charged on August 10 and con- 
tinued in service until September 28, being used practi- 
cally every day. The total discharge, as you will see 
by the attached sheet,* has been 110 hours at .8 amps. 
I could have discharged still further, for its recuperating 
qualities seem to be extraordinary. I can detect no 
noises whatever from this cell while in use. е7 

The discharge is perfectly steady and no ** frothing "' 
has been experienced. I have, previous to this last 
charge, gone out of my way to give the cell abnormal 
conditions of discharge, and by leaving it for long 
periods in a discharged condition, but so far I have 
been unable to trace any signs of sulphating or of the 
plates disintegrating. 

I certainly think that this type of accumulator is 
ideal for DER valves, owing to its recuperative pro- 
perties and to the fact that it should be able to stand 
long periods of low discharge without having any 
deleterious effect on the plates. 

Yours faithfully, 
(Signed) J. Marix. 


Another important branch of the company's small 
battery business is concerned with starting, lighting 
and ignition batteries for automobiles. These batteries 
are made in a large number of patterns and include 
designs for the Austin-Twenty, Morris-Oxford, Morris- 
Cowley cars, etc., as well as for motor-cycles. The 
general robustness of design can be seen from the 
cutaway illustration, Fig. 3, which shows the type XC. 

Among other cells listed are those for ‘‘ service "' 
handlamps and the patent unspillable accumulator, 
which was adopted by the Ministry of Munitions and 
used extensively a few years ago. 

‚ In Fig. 4 is seen a specially designed cell for opera- 
ting such appliances as electric bells and clocks. This 
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* Too long to be reproduced.—Editor. 1 
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cell is supplied in a ““ dry-charged " condition and 
needs only the addition of electrolyte to render it ready 
for service, and unless fully discharged in a shorter 
period, need not be recharged more frequently than 
once in every six months. .Miniature Exide accumu- 
lators for working models, etc., are also among 
batteries listed in this catalogue (section P). 


OVER 7oo PER CENT. PROFIT FROM. BETTER 
LIGHTING. 

Tests recently conducted in a number of American 
workshops, factories, etc., show in striking manner 
what a handsome return is derived from the small in- 
vestment required to provide good artificial lighting. 
Average figures can, of course, give only an approxi- 
mate indication of the results which may be achieved 
by providing better illumination in industrial establish- 
ments, but, when nine series of tests in plants of ,very 
different classes show an average increase in production 
of 15.5 per cent.—when the average foot-candles of 
illumination is raised from 2.3 to 11.2 foot-candles—it 
is evident that tangible results may be expected from 
improved lighting. Further, when it is found that the 
average cost of the additional lighting in these instal- 
lations was only 1.9 per cent. of the pay-rol!, it is evident 
that the better lighting is giving an average return 
of 15.5—1.9 X 100/r.9 = 720 per cent. in the shape 
of extra production! (By spending 1.9 per cent. more 
in wages with the old standard of illumination, we 
could presumably obtain r.9 per cent. increase in out- 
put, but by spending this extra amount on improved 
lighting we get 154 per cent. increase in output. Good 
lighting undoubtedly pays; and of the several forms 
of good lighting, electric lighting is undoubtedly best. 

Naturally, these average figures do not indicate the 
best results that can be obtained from improved light- 
ing. Thus, from the results of the individual tests 
as reported in the /ournal of the American I.E.E., it 
appears that in a pulley finishing shop where the average 
lighting was improved from o.2 to 4.8 foot-candles, at 
a cost equal to 5 per cent. on the wage bill, the in- 
crease in production was no less than 35 per cent. ! 
Again, in a shop where piston rings are made, the 
lighting was raised from 1.2 to 18.0 foot-candles at a 
cost equal to only 2 per cent. on the wage bill, and the 
production was thereby increased 25.8 per cent. 

A test which gave less spectacular, but, perhaps, even 
more convincing results, was carried out in the U.S. 
Post Office Department. In an office where letter sort- 
ing was formerly done under an illumination of 3.6 foot- 
candles—which one might :easonably think adequate— 
the output was increased 44 per cent. by raising the 
illumination to 8 foot-candles, the cost cf this improve- 
ment being equal to o.6 per cent.of the wages bill. 
Clearly he will be a rash (or a foolish) man who assumes 
that the lighting of his office or workshop «annot 
profitably be improved. Increased output at such small 
cost means an appreciable cheapening of production, 
and hence better chances of successful competition, 
quite apart from the greater comfort and safety of 
working under better illumination. 


Mid-Lancashire Electricity District —The Electricity Commis- 
sioners have made an Order under Section 7 of the Electricity 
(Supply) Act, 1919, giving effect to the approved scheme, and 
it has been submitted to the Minister of Transport for confirma- 
tion. 
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The WESTON 
GALVANOMETER. 


The Weston Galvanometer Model 375 has been specially designed 
to meet the demand for a Portab!e Galvanometer of great durability, 
resonable sensitivity, and moderate cost. 

The scale is 2.35 inches in length, is uniformly divided, and is cali- 
brated 30—0—30. 

The resistance of Model 375 Galvanometer is approximately 29 ohms. 

The current required for a millimetre (1 scale division) deflection is 
20—25 micro-amperes. " 

With 1 volt a deflection of 1 millimetre (1 scale division) will be 
ob'ained through 50,000 ohms, but as a deflection of 0.2 of a scale 
division can be readily detected the Galvanometer is, in reality, ser- 
viceable through approx. 250,000 ohms. 

To further illustrate the serviceability of Model 375, it should be 
stated thit on any bridge measurements up to 2,000 ohms, the deter- 
minations can be made to a better accuracy than $ of 1 per cent., and 
on values of 1,000 ohms or less the accuracy is within i of 1 per cent. 


Write for particulars— 


WESTON ELECTRICAL INSTRUMENT CO., Ltd 


Telephone : Audrey House, Ely Place, Holborn, E.C.1. Telegrams : 


lolborn 2029. “Pivoted, Smith, London-', 


BARTON 
POWER 
STATION. 


STORAGE 
BATTERIES 
AT 


No. 1.—-120 CELLS, type T.R.W.8, capacity 1,200 amp. hrs. — No.2.——120 CELLS, type H.R.6.5, capacity 300 amp. hrs. 
[cr E Eee сү СМЕ -‹ 7 

USE EXIDE | 

SUPPLIED BY a : БА TTERIE S 

ELECTRICAL STORAGE ı CAR STARTING : 
COMPANY LIMITED. ; ' 


AND 
WIRELESS 


CLIFTON JUNCTION, Nr. MANCHESTER. 57, VICTORIA STREET, LONDON, S.W.1. 
And at Bombay, Calcutta, Sydney, Johannesburg, etc. 


Md 
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HART 
. RADIO BATTERI 


CONSTANT VOLTAGE, 

HIGH EFFICIENCY. 
" ~ RELIABLE’ SERVICE: 
NON-CORROSIVE TERMINALS. 
GLASS OR CELLULOID BOXES. 


HIGH AND LOW 
TENSION. 


EBONITE SEPARATORS. 


Prd 


9. 


HART—THE BATTERY 
OF QUALITY. 


BRANCH OFFICES AT 


BRISTOL. GLASGOW. 
MANCHESTER. WESTMINSTER. 
BIRMINGHAM. YORK. 


HART ACCUMULATOR Co., Ltd., STRATFORD, LONDON, E.15. 


BRITTAINS ELECTRIC MOTOR Co. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, E.C. 


Telegrams: "Damop'on, London." 
Telephone : City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of ог design and workman- 
ship has never been questioned. 


Reorganisation and improved methods of 


Illustration shows a 40 В.Н.Р. ОТА have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design YOUR ENQUIRIES WILL BE 


maintained throughout. PROMPTLY DEALT WITH. 


. 
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THERE IS A 


BEN/AM 


REFLECTOR 
Jer 

EVERY CLASS» 

LIGHTING 

INSTALLATION. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd, М7 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colon:es 
and Abroad. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Pesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half-ycar, 3s. Sd. a 
quarter in advance, postage prepaid in the United Kingdom an abroad. 


Questions to which an answer is required must be accompanied by a 134. 
stamp for reply. When considered of sufficient interest, the an wer will pro- 
bably appear in the paper. 


All remittanees payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


The advent of automatic telephones in London is 
foreshadowed by the introduction of new four-digit 
numbers to all new subscribers in the 
areas likely to be first affected. 
Thus, new exchanges, such as that 
at Golders Green, which will prob- 
ably be opened early next year, will have a range of 
numbers from: 1,000 to 9,999, enabling the Strowger 
Automatic Telephone system to be introduced at short 
notice. [n some instances this change of telephone 
number will involve additional digits to those consti- 
tuting existing numbers, the reason for the change 
being that certain minimum movements of the calling 
diai on the automatic telephone are necessary to 
actuate the mechanism at the exchanges, and it is 
essential to secure these minimum movements from 
every subscriber, no matter whether his original num- 
ber be r or ro,ooo. To this end the existing three- 
digit numbers will probably have a nought added as 
an affix. Thus No. 399 would become 0399, whilst 
two-digit numbers would have two noughts in front, 
No. 66 becoming 0066, and so on. 


Coming 
Events, etc. 


However inconvenient the change in existing tele- 
phone numbers, as affecting stationery, etc., it should 
be welcomed by everybody concerned as heralding the 
fact that the Post Office at last really means business, 
and that it has acquired the ‘‘ automatic sense " which 
the telephoning public have been ‘trying to instil into 
it for the last ten years. London will soon enjoy 
the same telephonic advantages as Leeds, Ports- 
mouth, Blackburn, Paisley, Epsom, and a few 
other provincial places which were introduced to 
the Strowger system some years ago, and have 
long since appreciated the many benefits it confers. 
The efficient automatic telephoning of the metropolis 
is rather more complex; but, nevertheless, quite 
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politics, and with the 
" numbers we appreciate 


within Strowger 
introduction of ‘‘ four-figure 
that the thin edge of the wedge has been inserted, and 
that “ Now we shan’t be long.’’ 


practical 


‹ 


In view of the imminent municipal elections, the 
Liverpool Traniways Committee recently instructed 
their tramways manager to reduce 
the existing high fares to a maximum 
of 2d. for the full journey on any 
route, as well as readjust intermediate 
stages. They made a proviso, how- 
ever, that there must be no loss on the undertaking 
as a consequence of the change. To avoid an 
imaginary less, the manager immediately carried out 
his instructions, but eliminated overlapping stages, so 
that, in effect, the much-talked-of ‘‘ Reductions ' 
actually figured in many instances as increases on 
the existing fares for short-distance travellers. 
Naturally, there was a storm of opposition, and people 
who had been paying a penny for certain fixed stages 
raised their voices in protest when asked to fork out 
twice the amount under the Corporation's '' reduced 
fare” scheme. 


** Reduced ”’ 
Tramway 
Fares. 


In deference to public opinion, the fares have since 
been readjusted on a more equitable basis, and the 
tramways manager protects himself by the general 
statement that he estimates a loss on the half-year’s 
working of 81,520 in consequence. Concurrent with 
this statement it was announced at a recent meeting 
of the Liverpool City Council that since the last reduc- 
tion in tramway fares the number of passengers carried 
had largely increased. In view of this we take it that 
the increased number of passenge’s has been carried 
in the same number of cars as, previously. In other 
words, there has been still more vicious overcrowding. 
That this evil is being aggravated is evident from th« 
fact that when a new route is opened to serve newly- 
developed Corporation housing estates, the number of 
vars in service on the old route which debouches into 
the new at a given point in the suburbs is reduced, to 
the extent of the number ear-marked for the new 
route. ` 


Thus the new district is served at the expense of an 
already overcrowded existing one, and by a still further 
addition to the practice of strap-hanging. In con- 
sidering the finances of their tramways undertaking, 
the Liverpool City Council apparently overlook or 
deliberately ignore the very large annual loss they 
sustain through the inability of the tram-conductors 
to collect the whole of the fares in an overcrowded 
car. In effect, vicious overcrowding simply means 
that a large percentage of the public are being carried 
free, not because they deliberately refrain from tender- 
ing the legal fare, but because in the crowded state 
of the vehicle, both inside and out, it is a physical 
impossibility for one man to get round in the time 
and even obtain the necessary access to his passengers 
to collect the money and issue tickets in exchange. 
That I am not exaggerating in this connection, I can 
vouch from personal experience in that city. When 
last in Liverpool I saw two shillingsworth of unpaid 
fares alight, in sheer desperation at the end of a short 
stage, because the guard was unable to take their 
money. ‘This must involve a loss of thousands of 
pounds in the course of twelve months, money which 
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would be far more profitably expended in increasing 
the available rolling-stock to cope with the demand 
for transport. 


Some resentment is being shown in the Brighton 
district over the procrastination of the Southern Rail- 


way in getting on with the job of 
Too Much main-line — electrificatioa between 
““Talkee- London and Brighton. In the 
Talkee.'" course of an interview, for which the 
Brighton Corporation had pressed, 


the general manager of the railway stated that re- 
erganisation arrangements render it impossible at the 
present time to consider the question of electrifving 


the main рле referred to. In response to this dis- 
appointing pronouncement the Corporation urged very 
rightly that the economies in working expenditure 


alone would, according to the company's figures, yield 
a substantial percentage of the capital expenditure 
involved, without regard to the very great development 
of traffic which would undoubtedly "result therefrom. 
It was also pointed. out that the Government is pre- 
pared to offer all possible facilities and financial assist- 
ance to schemes of this nature which are accelerated 
in order to find work for the unemployed. 


Discussing the question of electrification, Alderman 
Carden, of Brighton, said the scheme was apparently 
complete in every detail, and published in the technical 
Press two years ago. “It will bring Brighton within 
forty minutes of London," he added, “апа make 
Brighton a real suburb cf the metropolis, and certainly 
the most popular—a suburb, in fact, without the 
suburban atmosphere. Unemployment in the country 
is now so acute that nothing short of comprehensive 
schemes of this nature being forthwith put in hand 
will relieve the situation." 

My sympathies are with the Brighton Corporation, 
and, incidentally, the unemployed likely to be affected 
bv the commencement of this much talked-of conver- 
sicn. On the face of it, there is far too much ‘‘ hot 
air " over these projected big schemes and too little 
action as a result. ‘* Deeds, not Words °’ should be the 
the motto of all big railway or other industrial manage- 
ments. In the short space of two years and eight 
months the iniquitous '' dole " system has cost the tax- 
payers of this country no less a sum than £128,000,000, 
for, in fact, fostering idleness and inefficiency. Any sane 
business man would have sparéd по effort to formulate 
productive schemes of employment on the large scale 
long before this, and provided honest work for a large 
percentage of those dcle recipients who are every day 
becoming more unemployable. Somehow or other we 
seem to lack sufficient strong men in industry, men 
with the co гаре of their convictions, and who can get 
things moving. Ме are кы industrially, a 
ро lic y of eternal—" Wait and see 

ELEKTRON. 


ILE.E., Western Centre.—Provisional arrangements for meet- 
ings have been made as follows:—November 5, 1923, Bristol, 
Professor David Robertson will give an address on “Тһе 
Mariners’ Compass"; December 3, Swansea; January 7, 1924, 
‘Cardiff; February 4, Bristol; March 3, Swansea; April 7, in 
Devon, probably Plymouth or Torquay ; May 3, Forest of Dean, 
Speech House. The papers have not yet been definitely settled. 
Also, there will probably be an extra meeting in Cardiff in 
January to meet the President, if this-can be arranged. 
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ELECTRICAL ENGINEERING—FINAL GRADE. 


SoLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


(Eng.), 


(Continued from page 580.) 


О. 9.—What load can be delivered by a 3-phase 
overhead line five miles long with a pressure drop of 
10 percent.? Given that the station voltage is 11,000 
volts, resistance per mile of each line 0.09 ohm, reactance 
per mile 0.08 ohm, and the power factor of load 0.8 
lagging. 


By Epwarp Носнеѕ, B.Sc. А.МІЕ.Е. 


А. g.—Voltage drop between transmitting апа re- 
ceiving stations 


IO : 
= — X II,000 = 


I,IOO volts. 
IOO 


I.IOO 


1.73 
5X0.09 —0.45 ohm. 
5x0.08 —0.40 ohm. 


`. Total impedance of oneline = 4/(.45y? + (4) 
—0.602 ohm. 


'. Voltage drop in each line 


| 


= 635 volts. 


Total resistance of one line = 
Total reactance of one line = 


If J be the current line, 

then 50101602. = 635 
„Т 5055 Amps: 

In order to calculate the power delivered at the 
receiving station, it is necessary to determine the voltage 
at that point. Let OJ in Fig. 14 represent the line 
current. 


A 


Fic. I4. 


For convenience, suppose the windings at each end 
to be star-connected, then— 


О В = phase voltage at receiving end, leading ¢° 
in front of QJ, cos $ being the power- 
factor of the load 

O D — voltage drop per line due to resistance 

D C = voltage drop per line due to reactance 

OC = resultant of OD and DC 

— voltage drop per line due to impedance 
— 635 volts 
OA = resultant of OB and OC 
= phase voltage at transmitting end 
11,000 
= —— = 6,350 volts 
1.73 35 
But cos ¢ = 0.8. 
. $ = 36° 52’. 


к. 
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Also, tan COD = ——~= ———— = 0.889 


СОЙ = 41° 38'. 
ButCO В =COD— BOI. 
= 4I? 38' — 36° 52’. 
=4° 46, 
< coSs COB =0.9965. 
From the parallelogram law we have— 
O 4*—0 Б ЕКОО C*-2 OB OC: cos COB 
i.e., (6350)! — О В? + (635)? +2 x 635 X 0.9965 x OB 
40.35 X 10°= О B? 10.4035 x 10$ + 1266 x OB 
(О B +633)? —40.35 x 109 — 0.4035 x 10 + (633)? 
=O 10° 
7 OB = 6350 — 633 = 5717 volts. 
.. Line voltage at receiving end = 5717 X 1.73 
= 9890 volts. 
: Wo cede = 1.73 X 1055 x 9890 x 0.8 watts 
— I4,450 kw. 


(To be continued.) 


THE POLYPHASE SYNCHRONOUS INDUCTION 
MOTOR. 


By WILFRED A. Sippans, B.Sc.(Eng.), A.S.P. 


(Concluded from page s82.) 

'The best instant for changing over is the instant 
that the synchronous motor torque is zero and changing 
from negative to positive. In this case the energy avail- 
able for accelerating the rotor is that represented by the 
whole area under the positive half of the synchronous 
motor torque curve. Hence the maximum actual speed, 
which occurs when the synchronous motor torque js 
zero and changing from positive to negative, is more 
nearly up to synchronous speed, and the motor will 
probably pull into step without oscillating. ^ If the 
actual torque is not quite sufficient to do this, it will 
at any rate raise the mwan speed so that the motor 
will pull into step during the second or third cycle. 
The variations in the rotor and stator currents in this 
case are shown by the curves in Fig. 3. Before 


~Direct exciling ш 
Actual rofor current. 


\Qinduced allernafing) 
i current 


Stator сштеп Rotor current 


Induction 


Pulling 4. Synchronous 
molor ! Н 


infe step molor 
Fic. 3. 


change-over the rotor current will be the induced 
alternating current at rotor frequency, whilst the stator 
current will be an alternating current at stator fre- 
quency. The latter will be small if the motor is 
on no load. At change-over the rotor current will 


momentarily be the resultant of the direct exciting 
current from the exciter and the induced alternating 
current due to the slip, whilst the stator current will 
fluctuate due to the transformer action. After change- 
over, when the motor has pulled into step, there will 
be no slip and hence no induced alternating current in 
the rotor winding. Consequently the rotor current will 
be the direct exciting current, whilst the stator current 
will be an alternating current at stator frequency. 
The Jatter will be small if the motor is on no load. 
Polyphase synchronous induction motors run best at 
unity power factor, and, since they have cylindrical 
wound rotors, they develop a very large starting torque, 
just like polyphase induction motors, which they are, for 
starting up. Ifalarge amount of power factor correstion 
would be required and a very large starting torque is 
not essential, it would be better to use a polyphase 
synchronous motor having a salient pole type ot rotor 
This could be run up to speed bv means of a small 
polyphase induction motor having two poles less than 
the polyphase synchronous motor, and synchronised in 
the usual way. The simplest arrangement of change- 
ever switch gear for a polyphase synchronous induction 
motor is as shown in Fig. 4. When the switch arm 


3 phase 
starter 


Single pole 
Ihrow over swilch 


FIG. 4. 


is at 4 the motor is a polyphase induction motor and 
can be started and run up to speed as such by means of 
the three-phase starter. At change-over the switch 
arm is put over to 2, when the motor becomes a 
polyphase synchronous motor excited by the exciter. 
The main disadvantage of this arrangement is that, 
when the motor is running as a polyphase synchronous 
motor, the phases of the rotor winding do not all carry 
equal currents. As may be seen from the arrows 
which show the directions of the direct exciting cur- 
rents, phases II and III carry half each, whilst phase 
I carries the whole. Another disadvantage of this 
arrangement is that the three-phase starter is always 
in the rotor circuit. This, however, can be overcome 
by using a three-pole throw-over switch, as shown in 
Fig. 5. This second arrangement, however, still has 


3 exciter 


3 phase 
starter 


Spole throw 
over switch 


PIG. 5. 
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the main disadvantage that the direct exciting: current 
is distributed unequally in the rotor winding. The 
Oerlikon Co. cvercame this by dividing into two halves 
in parallel that phase of the rotor winding which has 
to carry the whole of the direct exciting current (see 
Fig. 6). They also do away with the change-over 
switch gear by leaving the exciter permanently in the 
rotor circuit, so that the motor pulls jtself into step 
automatically when run up to speed. 


Exciler 


Divided phase 


5 phase 


Rolor starter 


Fic. 6. 


The polyphase synchronous induction motor might 
be regarded as merely a method of starting up poly- 
phase synchronous motors, but it 15 more than that. 
If the load on a polyphase synchronous motor be 
gradually increased, the speed will remain constant 
until a certain torque is reached, when the motor will 
fall out of step and stop. If the load on a polyphase 
synchronous induction motor be gradually increased 
the speed will remain constant until a certain value of 
the torque is reached, when the motor will fall out of 
step but will not stop. It will continue to run more 
as a pclyphase induction motor in a manner already 
explained, viz., out of step and noisily, providing the 
torque is not in excess of the pull-out torque. 


EVERSHED'S WIRELESS GENERATOR: 


It is not surprising that the makers of the 
‘“Megger ’’ testing sets should have turned their 
attention to the manufacture of a H.T. generator 


suitable for wireless telegraphic and telephonic trans- 
mission circuits, either amateur or commercial. 

To obtain a steady terminal E.M.F. it is cbviously 
necessary to control the wave-form of the pressures 
in the individual armature coils, so that the super- 
imposed waves will give as a resultant a straight line 
representing the terminal pressure. To obtain abso- 
lute perfection in this direction is not humanly pos- 
sible in a commercial generator, but a remarkably 


К.Р. М OF DRIVING HANDLE (IF FITTED). 


close approximation to a straight line (see actual 
output curves shown in Fig. 1) has been obtained by 
extending the armature beyond the pole-pieces, thus 
making use of the stray field, which was found to 
influence the wave-form in the desired direction, and 
by specially shaping the pole-pieces for the same 
reason. 

It is difficult to go into the theory of these madifi- 
cations, as they were made as the result of experi- 
mental work. “A Joubert ring was used to investi- 
gate the pressure at a large number of points in 
the cycle covered by one revolution of the armature 
and for plotting. the voltage curves. 

The four-ring commutator, as used in the “Megger 
generators, gives smooth commutation with low fric- 
tional and electrical resistance, and is therefore 
retained. A condenser is embodied in the terminal 
block on the generator, and is shuated across the 
terminals, 

It is not claimed that the delicate instrument will 
not indicate any trace of ripple, but actually the super- 
imposed currents from the armature coils gives a steady 
uni-directional current, quite suitable for wireless 
transmission, and with properly designed transmitting. 
apparatus smoothing devices may be dispensed with. 

Two types of generator have been standardised, 
differing only in the method of driving. In the hand- 
driven unit (Fig. 2) a spur pear reduction with a 
ratio of 27 to т is interposed Letween the driving 
handle and the spindle, with a ratchet gear to prevent 
rotation in ihe wrong direction. The ratchet drive 
also serves another useful purpose in that it allows 
the armature to over-run the handle if this is sud- 
denly slowed down or stopped, thus preventing damage 
to the machine. The belt-driven type (Fig. 3) may be 
run by a small motor, one-tenth or one-eighth h.p. 
being ample, connected up to a house lighting circuit. 
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Both types of generator are built to give outputs. 
of the order indicated on the curves shown in Fig. 1. 
They may, of course, be much more heavily loaded, 
but overloading, if excessive, is attended by imperfect 
commutation. It is also necessary to guard against 
short-circuiting the terminals of the generator. 

For further details of these machines readers should 
apply to Messrs. Evershed and Vignoles, Ltd., Acton 
Lane Works, Chiswick, W.4. 


TRADE OPPORTUNITIES IN JAPAN. 


~ 


The issue cf the Board of Trade Journal for the 
25th ult. contains a most interesting and instructive 
special article on the earthquake in Japan, together 
with a résumé of some economic consequences arising 
therefrom. Certain portions of the article will appeal 
directly to the electrical manufacturing undertakings in 
this country, because there is no doubt that much elec- 
trical material and plant will be required in reconstruc- 
tion work. Apparently a great deal of damage was 
cone to the railways, tramways and telegraphic and 
telephonic systems. This, therefore, will involve the 
supply of large quantities of wires and instruments in 
order to replace what has been destroyed. Rolling- 
stock also will be needed for the electric tramways, 
while in the rebuilding of the Port of Yokohama it is 
certain that cranes and transporters will be required, 
and it is to be hoped that these will be driven elec- 
trically. In another direction, many of the hospitals 
were destroyed, as well as many of the shops sup- 
plying surgical and scientific instruments, so that there 
is certain to be a demand for viclet-ray and X-ray 
apparatus, as well as for electrical measuring instru- 
iuents and meters generally. It is to be hoped that 
the British manufacturers will do their utmost to gain 
as much business as possible, more particularly in view 
of the fact that there will be keen competition from 
America and Belgium, as well as possibly from other 
Continental countries. With regard to credit, full 
advantage should be taken of the Trade Facilities Act, 
and any British companies working: in Japan who wish 
tc bring forward schemes which come within this Act 
are recommended to communicate at once with the 
Advisory Committee at 16, Finsbury Circus, E.C.2. 


A NEW TYPE OF LENS FOR CINEMA 
PROJECTORS 


For some time it has been known that accurately 
ground ''aspheric'' surfaces, i.e., surfaces of other 
than plane or spherical contour, would make possible 
much better control and utilisation of light in projec- 
tion, but early lenses of this design. were so costly 
that they could not be afforded in motion picture 
condensers. The use of such lenses has, however, 
become more than ever desirable now that incandescent 
lamps are employed so extensively for projection pur- 
poses, and we learn, from the Journal of the American 
I.E.E., that two-element parabolie condensing lenses, 
of the dimensions and arrangement shown in the 
accompanying figure, are now obtainable at a reason- 
able price. A special holder for the new condenser has 
been designed for attachment to the lamp housing. 
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Not only is better control of the light obtained by 
means of the parabolic curvatures, but also the second 
lens is larger than the one next the lamp, and utilises 
light which is entirely lost when two lenses of the 
same diameter are employed. In the latter case the 
second lens cannot intercept all the light transmitted 
by the first. 


SPHERICAL CONTOUR NC = | 
+ 
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It is claimed that the new lens gives from 20 to 60 
per cent. more light on the screen than is obtainable 
with an ordinary prismatic condenser, the exact increase 
depending on the focal length of the objective 
employed. The new lens will be particularly appreci- 
ated where the projection throw is long, say, 100 to 
125 feet, and the size of picture is 15 to 18 feet or so. 
It is in such cases that more light on the screen is 
most urgently needed, and it is found that the parabolic 
condenser produces at 125 feet throw the same 
intensity of screen illumination as has hitherto been 
obtainable at тоо feet. This constitutes a distinct 
advance in the art of projection with incandescent 
lamps and greatly broadens the applicability of such 
lamps to cinema projection. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technica? 
problems that have arisen in actual practice. Questions which we consider of svffi- 
cient interest to our readers will either be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competilive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a “* nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuseript as a quarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. 


The words “ Questions and Answers” or '* Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 171. 
= 4 

I have a 10 h.p. motor and the cone insulation on 
the vee rings has given out. How can I build this up 
again DEMAIN VV LARNERSM 

QuESTION No. 172. 

Can any reader give working details of the method 
of producing power by means of motor generators for 
motion picture work? І require 75 amperes at 75 
volts.—'* CINEMA OPERATOR."' 

(Replies to Questions Nos. 


171 and 172 must be 
received not later than December 1, 1923). 
Original fror 
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“CHLORIDE” AT THE WIRELESS 
EXHIBITION. 


The Chloride Electrical Storage Co. will occupy 
Stand No. 7 at the Wireless Exhibition, which is due 
to be held at the White City from November 8 to 21, 
where they will exhibit storage batteries of every type, 
specially designed for radio work, including two 
interesting: new types, viz., the H.Z., specially designed 
for dull emitter valves, and capable of discharging at 
very low rates, retaining its charge for at least six 
months; and the D.T.G., which is specially suitable 
for use with the “ Peanut” type of valve. This latter 
is in a glass box, and is supplied in a dry-charged con- 
dition, and needs only the addition of electrolyte to 
render it ready for service. 

We expect a large number of our readers will visit 
the exhibition, and would advise them to call at the 
stall and ask for the pamphlet entitled “How to 
choose and how to use a wireless battery.” It is well 
worth careful perusal. If you can't get to the White 
City, write to the company and ask for it. 


FARADAY HOUSE OLD STUDENTS’ DINNER. 


The annual dinner cf this association was held at 
the Hotel Cecil on October 19, Mr. H. W. Miller, 
M.I.E.E., the president of the association, being in 
the ‘chair. The president announced that an “Old 
Faradian " had sent a gift of 425 for the Sports Club 
af the College. The toast of “Faraday House” was 
proposed by Mr. W. W. Lackie, C.B.E. He pointed 
out that he had met Faradians holding leading posi- 
tions in all parts of the world. He was interested to 
nofice that the College was affiliated with the City of 
Winnipeg Hydro-Electric System, one of the leading 
cities of the world in municipal ownership. Four 
Faraday House students were now there, studying the 
latest developments in  high-tension hydro-electric 
engineering. In reply, Dr. Alexander Russell reported 
the continued prosperity of Faraday House. The 
workshops, laboratories and testing rooms were all 
being re-equipped with the very latest machines and 
apparatus. In тото, the College was affiliated to 71 
werks, corporation undertakings and electric railways. 
I: is now affiliated to 139, of which 8r are manufactur- 
ing works. He reported the successes of the old 
students during the past year. “The Guests " was 
proposed by Mr. A. F. Berry, and Sir James Devon- 
shire replied in an amusing speech. 

During the evening a presentation of a handsome 
cabinet of silver and a gold cigarette case was made 
to Dr. Alexander Russell, toi mark his accession to 
the presidentship cf the Institution of Electrical 
Engineers. The presentation was made by Mr. H. W. 
Miller in an interesting speech, in which he recalled 
Dr. Russell’s long association with Faraday House, 
and the esteem and affection in which he was held by 
Faradians, as witnessed by the fact that 600 of them 
had subscribed to this presentation. Dr. Russell, in 
reply, said it was very gratifying to see so many 
fathers and sons among the Faradians present, and 
that of the original small class with which they started 
in 18go two had sons who had gained the highest 
entrance scholarship at Faraday House. 


Reviews of Books, &c- 


[Books noticed in this columm will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 


Tue WoRLp-WipE ArLas.  rrth Edn. , (W. and 
A. K. Johnston, Edinburgh, rss. net).—An atlas which 
is clearly printed, well indexed and up to date in regard 
to political boundaries is an essential in every up-to- 
date office, more particularly in view of the conditions 
of trade at the present time and the necessity for 
working cur hardest to recover the ground lost in our 
exports. We therefore extend a very cordial welcome 
to the cleventh edition of this well-known work, 
which contains rr2 pages of maps in full colours as 
well as a copious index. A new scheme of colour 
printing has been adopted therein, and the result is 
a bock -which is certain to give the utmost satis- 
faction. One point we note with pleasure is that the 
Empire, as such, takes first coasideration, and, instead 
of ending with Australia and New Zealand, as has 
hitherto been the case with most of the atlases with 
which the writer has been acquainted, in this particular 
instance North and South America come at the end 
and Australia comes more in the centre. We are con- 
fident that it will meet with much appreciation from all 
who are wise enough to purchase copies, and we can 
strongly recommend it as a most useful office acces- 
sory, quite apart from its value in a scholastic and 
educational sense. 


Journat or Inst. E.E., INDEX To Vors. 48 TO 59, 
1912-21. Demy 8vo, 184 pp. (Spon, ros. 6d. net).— 
We congratulate the secretary of the Institution on the 
publication of this very comprehensive index. It is 
certain to prove of ‘great use to all who value their 
copies of the Journal and have occasion to make 
reference thereto in the course of their professional 
duties. 


UNIVERSITY COLLEGE (LONDON) CALENDAR, 1923-4. 
(4s. 6d. post free.)— The six hundred odd pages 
of this calendar contain voluminous details in 
regard to the whole work of the college, from the out- 
lines cf the foundation onwards. The names of the 
college officers are given, the various professors, 
scholarships available, courses of study, fees, and in 
fact all the hundred-and-one items which ought to be 
known by those who enter the University and take up 
the study of any of the faculties for which it offers such 
splendid opportunities. In electrical engineering, 
Prof J. A. Fleming, the Vice-Dean, is ably supported 
by Messrs. W. C. Clinton and C. C. Hawkins, with 
Mr. A. N. Jackson as assistant and lecturer in design, 
and they can claim with pride that many of the most 
prominent and rising men in our great profession have 
been trained by them. 


THE PouLsEN Arc GENERATOR. By C. F. Elwell, 
M.I.E.E., M.A.I.E.E., Fellow of the Institute of Radio 
Engineers. (Ernest Benn, Ltd., 18s. net.)—Until the 
publishing of this book, it has been necessary to refer 
to various articles which have appeared in the technical 
Press and odd chapters in various wireless books in 
order to obtain any information on the Poulsen arc 
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generator. This volume has been written in order to 
give a complete idea of its action, and it also constitutes 
à very complete record of the many forms and arrange- 
ments given to the arc generator when designed in 
different countries and by different engineers. 

There is no question that Mr. Elwell must take most 
credit due to the extensive use and the practical 
development of this more-than-well-tried means of 
providing energy for wireless communication over long 
distances. 

It is a most acceptable book, and although the 
preface states that it is not intended to be a technical 
treatise, it certainly does give the reader an extremely 
good insight into the subject from a theoretical, techni- 
cal and, what is often better still, a practical stand- 
point. 

The very complete bibliography embodied is, in 
itself, a most valuable work of reference, as it forms 
what we should imagine to be a complete index of all 
articles of any importance written upon the subject. 

The book is well arranged and printed, and the illus- 
trations are extraordinarily good. There are one or 
two chapters dealing with auxiliary apparatus and 
apparatus for signalling, which perhaps do not strictly 
fall within the title of the work. At the same time, 
they are important and of interest as components of 
lange arc transmitters. 

The information on the Poulsen arc generator as a 
measuring apparatus gives suggestions for many new 
uses for this method of generating high-frequency 
current, and we should like to see in further editions 
of the book Mr. Elwell's ideas on the maximum and 
minimum frequency range, and азо оп the 
characteristics of the arc in various gases. 

The commercial value of the Poulsen arc generator 
15 most ‘strongly emphasised in the appendix, giving a 
list of the principal radio stations employing such 
generators, and one cannot but agree with the author 
in his concluding remarks, when he suggests that the 
form of generator for wireless work should be viewed 
from a strictly commercial basis, that is to say, by the 
established first costs, and inclusive running costs of 
an installation to handle the contemplated traffic. It 
certainly does not seem possible at present to put for- 
ward a less costly system, so one may predict some 
years of very useful service for the arc generator, 
during which period it will no doubt be improved. 

To the average experimenter the system is almost 
an impossible one to handle, and this may account for 
the general lack of knowledge of the system in wireless 
circles other than those directly connected with its use. 

After reading Mr. Elwell's book one feels that there 
must be scope for the system on much shorter wave- 
lengths than those to which it has hitherto been applied 
if used with some type of static frequency multiplier. 

As far as the application to radio telephony is con- 
cerned, the general methods of modulation of aerial 
currents that are shown seem to be wrong after read- 
ing the effect produced by  super-imposing on a 
то-атреге direct-current arc as small a current value 
as .oor amperes, so a future development may produce 
an arc-controlled arc. 

In conclusion, we strongly 1ecommend the book to all 
readers interested in the commercial development of 
wireless telegraphy and telephony. 


The “ Journal of the I.E.E."—We are open to receive offers, 
on behalf of a client, for the complete numbers of the 
Journal of the Institution of Electrical Engineers, comprising 
Vols. 38 (1906-7) to бо (1922) inclusive. Write ELECimRICULY 
Office, 36, Maiden Lane, Strand, W.C.2. 
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For Electrical 


Engineers & Electricians 


Out.—NEW EDITION OF W. P. 
POPULAR HANDBOOK—. 


ELECTRIC WIRING TABLES 


Fourth Edition, thoroughly revised by F. CHARLES 
RAPHAEL, M.I.E.E., so as to bring it into line with the 
recent changes in the I.E.E. Wiring Rules and in the 
Standard Table of Copper Conductors which has been 
adopted by the Cable Makers’ Assn. Handy in size (it 
is printed on very thin paper, and fits into the vest 
pocket), it is à book which every electrical engineer and 
practical wireman should carry. Price 3/6 net. 


ELECTRIC WIRING, FITTINGS, 
SWITCHES AND LAMPS 


By W. PERREN Mavcock, M.LE.E. А thoroughly 
practical book for engineers, wiremen and students. 
Fifth Edition, with 620 illustrations, 628 pp. 10/6 net. 


ELECTRIC WIRING DIAGRAMS 


By the same author. Illustrating Circuit Connections 
for Supply Mains, Distribution Boards, Transformers, 
Lamps, Heaters, Motors, Bells, Private Generating 
Plant, etc., etc. 246 illustrations. 5/— net. 


PRACTICAL ELECTRIC LIGHT 
FITTING 


By F. C. Attsopp. New (Ninth) Edition just out. 
Thoroughly revised and largely re-written, this edition 
deals with the newest types of lamps and fittings, heating 
and cooking appliances, the new systems of house 
wiring, testing, meters, and private house installations. 
With 269 illustrations. 7/6 net. 


A SMALL BOOK ON ELECTRIC 
MOTORS 


By W. PERREN Maycock, M.I.E.E. A simply 
and profusely written book for those desiring easily 
understood information about motors (C.C. and A.C.) 
their action and control. With 128 
6/— net. 


WHITTAKERS ELECTRICAL 
ENGINEERS POCKET BOOK 


Written by Specialists in each branch of electrical 
engineering. Fifth Edition, thoroughly revised and 
brought up-to-date and edited by R. E. NEALE, B.Sc. 
(Hons.), A.C.G.I., A.M.I.E.E. 670 pp., 323 1llustra- 
tions. Price 10/6 net. 


Just MAYCOCK’S 


, 


illustrations. 


“We tried it with several pet questions and it an- 
swered them all in record time."— 7e Electrical Times. 

“ The work as a whole can be confidently recommended 
as a valuable addition to the library of the electrical 
engineer. —The Electrical Review. 


Full particulars and Complete List 
will be sent post free on request 


PARKER STREET, 
KINGSWAY, W.C.2 


Of all 
Booksellers. 
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Various Items, 


Meeting Postponed.—-The joint meeting of the Inst. E.E. with 
the British Section of the Société des Ingénieurs Civils de 
France, which was,to have been held on Thursday, Novem- 
ber 15, has been postponed to Thursday, November 22, when a 
paper by М, Bachellary, entitled “The Electrification of the 
M:di Railway," will be read and аади 

Lecture.—Dr. W. Rosenhain, F.R.S., is to lecture before the 
Inst. of Metals, London Local Section, on “‘Some Impressions ої 
American Non-Ferrous Metallurgy," on Thursday, November 8. 
Invitations to the lecture may be obtained by sending a stamped 
and addressed envelope to the Hon. Sec. of the Local Section, 
Miss K. E. Bingham, M.Sc., The National Physical Laboratory, 
Teddington, Middx. 

Tenders Accepted.—The tender for nine months’ supply of 
Siemens Electric Lamps, both vacuum and gasfilled types, has 
been accepted by H.M.O.W.——The tenders of the Siemens and 
English Electric Lamp Со. have been accepted as follows :— 
L.M. and S. Railway Co., Siemens gasfilled lamps for the 
ensuing three months, and Southern Railway Uo., Siemens 
vacuum and gasfilled lamps for the ensuing four months. 

Bequest to the Junior Inst. of Engineers.—The Institution 
has for many years in the past been enabled, through the 
generosity of the late Mrs. E. O. Durham (wife of Lieut-Colonel 
F. R. Durham, C.B.E., M.C.,.M.Inst.C.E., chairman of the 
Institution from 1907-1909), to offer annually a Bursary of 
£25 for competition amongst members between the ages of 
20 and 23 years. It was Mrs. ,Durham's desire that this 
encouragement to the younger members to persevere in their 
technical and practical studies should be continued aíter her 
death, and to effect this bequeathed, by her will, to the 
Institution a sum sufficient to endow a Bursary in perpetuity. 

Meetings.—The Junior Inst. of Engineers will meet on Friday, 


2nd inst. Lecturette, “Hydraulic Propulsion,” by D. V. Hotch- 
kiss (slides). Also on Friday, 5th inst., lecturette, “Amateur 
Cinematography,’ by Dr. C. K. Mees; and on Friday, 16th 
inst., annual general meeting. All at 7.30 p.m. at 39, Vic- 


toria Street, S.W.r. On Saturday, 17th inst., visit to the 


carriage and repair depot of the Underground Railway at 
Acton at 2 o'clock. The Inst. cf Hgating and Ventilating 


Engineers will meet at the Engineers’ Club, Coventry Street, 


London, W.1, at 7 p.m., on Wednesday, 7th inst., when a 
lecture entitled “Some Common Faults in Fan Design and 
Application " will Бе given by Mr. Е. G Whipp, 
A.M.I.Mech.E. 

At the next meeting of the Diesel Engine Users' Assocn., 
which is to be held on Friday, 16th inst, at the І.Е.Е., 


2 paper on the subject of “Some Considerations Affect- 
ing the Choice of a Heavy-oil Engine? will be read by Mr. 
Geoffrey Porter, A.M.I.C.E. (Past-President). Non-members 
interested.in the subject and desirous of attending the meeting 
can make application for tickets of admission to Mr. Percy Still, 
the Hon. Sec., at 19, Cadogan Gardens, London, S.W.3. 
The- Wireless Section of the I.E.E. will meet in the Lecture 
Theatre of the Institution on Wednesday, 7th inst., at 6 p.m., 
when the inaugural address will be.given by the Chairman, 
Mr. E. H. Shaughnessy, O.B.E. 


A Valuable Publication.—We have received from the Inter- 
national Railway Congress Association, 17, Rue de Louvain, 
Br ussels, a copy of the ‘Bulle fin issued monthly by the Association. 

This Bulletin, which is in English, contains a wealth of valuable 
information, and costs only 3s. 6d., plus postage for a single 
issue, or £2 per annum, including postage. The October issue 
contains, infer alia, tentative specifications for concrete and re- 
inforced concrete, and a number of important papers dealing 
with bridge calculations, railway track construction and mainten- 
ance, and train control. There are also descriptions of many 
new appliances for use on railways, and an excellent classified 
list of books and papers dealing with railway equipment, opera- 
tion and associated matters. 

The Motor Show at Olympia.—This year’s Exhibition reveals 
a new Olympia. the enlargement cf which has enabled al the 
exhibits to be housed under one roof, thereby dispensing with 
the White City section Over 500 firms are displaying their 
wares, and the countries represented include Great Britain, 
France, Italy, America, Belgium and Holland, while prices 
will largely be found to be even on a lower level than before 
the war, chiefly due to the result of concentrating on a fewer 
number of models, and also because prices have been based on 
a much larger output. Far from stagnation in design, the 
models réveal progress to an astonishing degree, particularly 


with regard to the httle high.speed engine capable of “revving” 
up to 4,000 per minute. Not that the slower “revving "' 

engine is falling from favour, many designers still pinning 
their faith to the type which depends largely upon its cubic 
capacity for power as against high speed. On the ground floor 
one sees the finished product; in the gallery you get an 
idea of the vastness of the “Industry and learn how the cem- 
plete cars below are constructed It is here the motorist 
learns all about the mechanism of the magneto and how the 
sparking plug functions, how the starter operates, and how the 
electricity is generated io furnish the electric lighting, and the 
science of carburation grasped. 


Book Wanted.—Messrs. 5. Rentell and Co., Ltd., of 
36, Maiden Lane, W.C.2, wish to purchase a clean second- 
hand copy of Z/ectric Railway Engineering, by Parshall and 
Hobart, which is now out of print. Perhaps one of our readers 
may have a copy for sale. 

Plant Wanted.—The Municipal Council of Sydney invite 
tenders for transformers. The Municipal Council of Johan- 
nesburg invite tenders for electric cables.——'The Municipal 
Council of the City of Cape Town invites tenders for trans- 
formers. The Auckland Electric Power Board invite tenders 
for transformers and accessories.— — The Stat» Electricity Com- 
mission at Melbourne invite tenders for aluminium steel cored 
cable and accessories. The State Electric Light Works of 
Montevideo invite tenders for general stores, including oilcans, 
cotton waste, lubricating grease and powdered graphite, Para 
rubber belting, cable, (сае; insulating compcund, and 
lamp shades. —— The PMG.’ s Dept., Melbourne, invite tenders 
for the supply of protectors ioe telephone apparatus (Schedule . 
V 201). Specifications, etc., from D.O.T. (Room 52), 35, Old 
Queen Street, London, S.W.1. 


Personal.—At the last meeting of the Diesel Engine Users’ 
Assocn. the President announced that Mr. Percy Still, who had 
held the office of Hon, Sec. of the Association since 1914, had 
felt obliged to ask the Committee to make arrangements to 
relieve him of his duties after the end of the current year, as he 
found that the great growth in the work in recent years was 
taking up too much of his time. The President remarked that 
when IMr. Stili took up the duties of Ноп. Sec. over nine 
years ago there were about 3o members, whereas at the present 
day the total membership ran into about доо. The Committee 
had already given the matter their careful consideration, and 
they were hopeful that before the next meeting they would be 
in a position to put forward a suggestion under which the work 
might perhaps be carried out by Joint Hon. Secs, They hoped 
that under such an arrangement the services of Mr, Still might 
be retained for the Association, and we are certa/n that all those 
who know how Mr. Still has worked on its behalf will also join 
in that hope. 


& POLISHING LATHES 


MARRYAT & PLACE, ENGINLERE. 


26 HATTON GARDEN, є.с.2 


Sample Pair Sent on Approval for 8/6 


| fe | | 
Made of Pure Para Rubber, 
MOSELEY 


soft and durable and unaf- 
RUBBER GLOVES 


fected by climatic conditions 


DAVID MOSELEY & SONS, 
ARDWICK, MANCHESTER. 
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PROBLEMS IN TELEPHONY, SOLVED AND UN- 
SOLVED 


By Proressor J. A. FreminG, M.A., D.Sc., 


PIRS: 


I.—INTRODUCTORY. 

(1) In looking back at the titles of previous Kelvin 
Lectures it is noticeable that one subject, in which 
the late Lord Kelvin took a profound interest from 
its earliest days, has not yet received attention in 
them—viz., that of Telephony or the transmission of 
articulate speech to a distance by electrical means. 

I well remember, as if it were only yesterday. though 
it is in fact 47 years ago, sitting close in front of Lord 
Kelvin when as Sir William Thomson he gave the 
Introductory Address to Section A of the British 
Association, then meeting in Glasgow, when he described 
to us his first acquaintance with Bell's great invention, 
the speaking telephone. Lord Kelvin had just returned 
from the United States, where he had been one of the 
scientific judges at the Centennial Exhibition at Phila- 
delphia in June, 1876. Addressing us he said :— 


“ Та the Canadian Department I heard ' То be or not to be, 
there's the rub,’ through a telegraph wire ; but scorning mono- 
syllables the electric articulation rose to higher flights and gave 
me passages taken at random from the New York newspapers, 
such as ' s.s. Cox has arrived ' (I failed to make out s.s. Cox) ; 
“The Senate has resolved to print a thousand extra copies '; 
' The Americans in London have resolved to celebrate the coming 
Fourth of July.’ All this my own ears heard spoken with un- 
mistakable distinctness by the thin circular disc armature of 
just such another little electromagnet as this which I hold 
in my hand. The words were shouted with a clear, loud voice 
by my colleague Judge, Professor Watson, at the far end of the 
telegraph wire, holding his mouth close to a stretched membrane, 
such as you see before you here, carrying a little piece of soft 
iron which was made to perform in the neighbourhood of an 
electromagnet in circuit with the line motions proportional to the 
sonorific motions of the air. This, the greatest by far of all the 
marvels of the electric telegraph, is due to a young countryman 
of our own, Mr. Graham Bell, of Edinburgh and Montreal and 
Boston, now becoming a naturalised citizen of the United States. 
Who can but admire the hardihood of invention which has 


*Lecture delivered before the Institution of Electrical Engineers, 
te whom we are indebted for the use of the illustrations, 
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devised such very slight means to realise the mathematical con- 


ception that, it € lectric ity is to convey all the delicacies of quality 
which distinguish articulate speech, the strength of its current 
must vary continuously and as nearly as may be in simple pro- 
portion to the velocity of a particle of air engaged in constituting 


the sound.” 


In the year therefore following that of the decease 
of the illustrious inventor of the speaking telephone 
it is perhaps appropriate that the Kelvin Lecture should 
direct attention to some of the problems of telephony 
which have been solved or which remain unsolved in 
the nearly half-century which has elapsed since the 
above quoted words were uttered by Lord Kelvin. 

Since the reproduction of articulate speech at a 
distance necessitates the creation of air waves and this 
requires the expenditure of energy, it will be con- 
venient to start with a statement of the physical rela- 
tions of the measurable quantities with which we are 
concerned, and of the methods by which we can deter- 
mine the energy expenditure in creating audible and 
articulate sounds. 


II.—SovNp-wAVE ENERGY. 

(2) When a sound wave is passing through the air, 
if the sound is a continuous one, thcre is at any point 
in the field a rapidly repeated change of air pressure 
which periodically rises above or falls “below the normal 
static pressure of the air, as determined by the baro- 
metric height at that moment, which is approximately 
143 lb. per square inch. or about I megadyne per square 
centimetre in C.G.S. measure. There is therefore a 
variable pressure superimposed on a steady pressure, 
and we may define the conditions by stating the R.M.S. 
value of the variable part of the pressure in absolute 
units or by the ratio of the maximum of the variable 
part to the steady pressure. 

In a sound wave we have also periodic variation of 
air density at any point. and hence another way of 
defining the acoustic state is by the variation in air 
density which occurs. Пр is the normal density of 
the air and p' the increased or reduced density, then 
the ratio (р — p)/p—s is called by the late Lord 
Rayleigh and other writers the condensation at that 
point. The condensation takes place in consequence 
of a pendulum-like motion of the air particles to and 
fro in the direction of propagation of the wave. It 
is usual to consider the maximum condensation during 
the periodic change. If for the sake of simplicity 
we confine our attention to propagation in one direc- 
tion, or consider the case of a parallel beam of sound 
or propagation through a straight tube, then we can 
easily obtain an expression for the rate at which energy 
is being transmitted across each square centimetre of 
the tube cross-section. 

For it is clear that this is equal to the mean value 
of the product of the air velocity in the direction of 


‚ the wave, and the variable pressure. 


Problems in acoustics are in many cases best treated 
by the use of a quantity called the velocity potential, 
which is a function of time and space such that its space 
rate of change in a certain direction gives us the acoustic 
velocity of the air particles in that direction. 

In the case of a plane sine-form wave due toa pure 


musical sound propagated in the direction of the x-axis, 
the velocity potential b is expressed by :— 
b=B cos (mx— wt -. . . --. (2) 
where m=2r/X and w=27n, A being the wave- 
il f 
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length and n the frequency of the sound wave. 
Hence, differentiating (1) with respect to x, we have 
the velocity of the air particle in that direction. 

Let it be denoted by a where the dot denotes time 


rate of change of displacement а. Then 
da кай 
j^ 4 =; o "B sin (mn—«et) . . (2) 


Hence the displacement a is obtained by integrating 
(2) with respect to time, thus :— 

a =" cos (mx — n) . . . . (3) 
Therefore, if A is the maximum displacement or 
amplitude, А =mB/w=B/c, where c stands for the 
velocity of sound. It is shown by the late Lord 
Rayleigh in his “ Treatise of Sound” (vol. 2, $ 244, 
p. 14) that if p,' is the normal density of the air and 
$ the variable part of the pressure, then, in the absence 
of other impressed forces :— 

db 


P= — Ree a ofla) 


The energy transmitted per second by the wave 
through r square centimetre normal to the line of 
propagation, is the mean value throughout a period 
of the product på. 


Now, =оВ sin (me — өй) . . 22505) 


di 


Therefore from (2), (4) and (5), and bearing in mind 
that the mean value of sin?0 throughout a period is 
5, we have for this mean rate of transfer of energy :—- 
W=tpmoB* ПОО UE) 
If c denotes tie velocity of sound, c—o/m, then, 
since A =mB/o, (6) may be written— 
W =2n'p,cn* A? Sh, Б ЕРО?) 
= ppcwA® 
The normal density of air is р, —0.00129 gram/cm', 
and the velocity of sound in air at о°С. and 760 тт. 
15, £13.32 то Сш / SCC: „ДПО по тае аш 


therefore, 

PE 8O75 m Ae (8) 
where 7 is the frequency and 4 is the maximum displace- 
ment of the air particle by the sound wave during its 
excursion. If we denote the maximum value of the 
velocity of the air particle by 4, then it is obvious 
from (5) that А =mB and that Å —o4A. 

If we assume that we are dealing only with pure 
musical sounds having a simple sine wave-form, then 
the root-mean-square (R.M.S.) value of any variable 


is I/V2—0.7 of its maximum value. Then from 
(2).-(4) and (5) it is seen that :— 
b 
"MS. jp “See ae 
(RMS)p f^ (9) 
И 2 
(К.М.5.)а TAE ERES (то) 


The expression (9) 1s the rcot-mean-square value of 
the variable part of the pressure, and (10) the same 
for the air particle velocity. Also by (6):— 


W =(R.M.S.p) (R.M.S.a) (11) 
From the above formule it follows that :— 

(К.М.5)р = (рс) VW (12) 

TUM S) к= т: 

( | ) OT (13) 
The value of pc in C.G.S. units is 42.57, and 


У(рос) —6.5 (nearly). 


If the pressure (p) is measured in dynes per square 
centimetre then the energy (W) transmitted through 
I square centimetre per second is in ergs, and the 
velocity d in cm. per second, then :— 


(К.М5)25=65 AW .'.*4 2904 
(R.M.S.)á = Fatah 7 001 
апа (R.M.S.)p  —188.5nA (10) 


If s denotes the condensation, defined as above, it is 
shown in treatises on acoustics that cs=d, where c 
is the velocity-of sound. Hence, if S is the maximum 
value of the condensation, cS=4A—=wA, and also 

(о /c)4 

The above formule give us the means of making 
interesting deductions from experimental results as to 
the variation of air pressure and amplitude of motion 
of the air particles in a sound wave. 

In using these formule it is necessary to bear in 
mind that, since the changes of pressure in ап air 
wave are very rapid, the heat due to compression has 
not time to escape. Hence the pressures are adia- 


batic values and by the gas theory are equal to y times - 


the isothermal pressures, where y=1.41 is the ratio 
of the two specific heats of air. Therefore p=ys 
=1.415 = /(2)s (nearly) Since y is nearly equal to 
¥2 it follows that for pure musical sounds the R.M.S. 
value of the variable part of the pressure is equal to 
the maximum value of condensation. 


(To be continued.) 


ELECTRICAL DEVELOPMENTS IN GUERNSEY. 
Bv AN ENGINEERING CORRESPONDENT. 

The Channel Islands are certainly amongst the most 
interesting pleasure resorts easily accessible from the 
British Isles. They have a life and atmosphere of 
their own—beliefs and customs of very old standing— 
and the main occupation of growing fruit, flowers and 
vegetables has doubtless a certain influence on the 
temperament of the inhabitants. ]ersey has two 
small railways, but in Guernsey there is none, and the 
absence of trains has been instanced as one explana- 
tion cf the somewhat leisurely and restful atmosphere. 

In one respect, at least, Guernsey is ahead of its 
sister island. It has an enterprising electric supply 
company which has faced difficulties in the past but is 
now consolidating its position and doing well. There 
is also a gas company, but apparently the two concerns 
get on quite amicably, most of the interior lighting 
being electrical, while gas finds its chief field for heat- 
ing purposes, Street lighting is done almost entirely by 
gas, but there are special local reasons to account for 
this. 

The electrical supply has always been continuous 
current, and in its early stages the company was 
associated with an enterprising but unsuccessful 
attempt to use high-voltage transmission. At the 
present time 210 volts for lighting and 420 volts for 
power are used. The chief asset is undoubtedly the 
lighting load, though there is quite a considerable 
amount of power t taken by the local granite quarries. To 
a Londoner most of the shops appear somewhat under- 
lighted, but the conditions in the leading hotels and 
public buildings are in the main satisfactory. The 


— 
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illumination. of the Royal Hotel, where the writer 
stayed, is quite good, and enterprising use is 
made of small lamps with coloured bulbs (in 


series) for decorating the gardens at night. The 
company has a well-designed and equipped showroom, 
and organised an up-to-date demonstration of domestic 
applications of electricity at the local exhibition, which 
took place during my stay. The great part of the load 
is naturally located in the two main towns of St. Peter 
Port and St. Sampson's, but there are some feeders 
carrying electricity to quite remote parts of the island. 
Guernsey is also to be congratulated on an excellent 
telephone service, which is stated to be cheaper than 
that in any other part of the British Isles. There is 
a single line electric tramway between St. Peter Port 
and St. Sampson's. This was formerly supplied by the 
Guernsey Light and Power Co., but it now relies 
chiefly on a separate station of its own. 

Another item of interest to engineers is the enter- 
prising flying-boat service, which reduces the time from 
Southampton to Guernsey to about an hour and a 
quarter. During my visit rough weather and poor 
visibility interfered with the service, but in the summer 
it should afford an ideal means of getting a bird's- 
eye view of the islands. 


Electrical engineers who visit Guernsey Will thus find 
something to interest them. It need not be said that 
there is also much of general interest both in Guernsey 
and its delightful subsidiary islands, Herm, Jethou and 
Sark. The local industries of fruit and vegetable 
culture well тонау study, and the cliff scenery of 
Guernsey and Sark is unique. The writer would like 
to express his appreciation of the hospitality of the 
Guernsey Chamber of Commerce and of the facilities 
offered by the Southern and Great Western Railways, 
who did everything possible for my comfort. 


THE ELECTRIFICATION OF А TYNESIDE 


SHIPBUILDING YARD. 


One of the best known 
North-East Coast shipping is that of Messrs. Smiths 
Deck Co., Ltd., who possess three large repair yards 
on the River "Tyne, one ship repair and one shipbuild- 
ing yard on the River Tees. Besides shipbuilders and 
repairers they are also manufacturers of engines and 
ali types of low-pressure oil-burniag plant, forced. and 
natural draught plant, etc. The various yards are 
equipped with modern machinery, considerable use 
being made of electricity, both for power and lighting 
purposes. 

A general view of the ship-repairing yard at South 
Shields, known as the “High Docks Department,” is 
seen in Fig. 1, which also gives a good impression of 
the shipping activities of the Tyne. Here the original 
ssc-volt D.C. supply has recently given place to a 
2,200-volt, 50-cycle, three-phase supply, with earthed 
neutral from the South Shields Corpn. Electricity 
Works. Distribution is made from а sub-siation, 
which contains two 500 kw. transformers for power, 
and one 75 kw. for lighting. The L.T. voltage of the 
- latter is 115. The H.T. side of the transformer is con- 
trolled by a steel boiler plate cubical switchboard, con- 


names in connection with 


forming to the latest Home Office requirements. The 
isclating links are operated by a pull rod from the 
back, the link chamber being interlocked with the 
cil switch, so that it is impossible to open the door 
until the oil switch is in the “off " position. A fur- 
ther interlock is arranged to prevent the о switch 
from being closed when the link chamber door is open. 
It is, therefore, impossible to operate the links when 
the oil switch is in the closed position. An interesting 


point is that the division plates and through insulators 


Fic, 2. 
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ere so constructed that no fumes can pass from the 
svitch compartment to the busbar compartment. 
The voltag^ on the L.T. side of the power trans- 
The distribution, while not being 
gear at the back of the 
separated by sheet steel divisions, 
rs being placed at both ends. 
a main panel, as shown in 
Bv the side of 
Í which 


formers 15 440. 
totally 
individual panels 
expanded metal dc: 

For the lighting supply 
Fig. 2, is installed in the office block. 
this panel are two “Salford” ironclad switches 
act as isolating switches from the sub-station to the 
dock department. Smaller emergency switches and 
link boxes are also fitted at the switch house near the 
main entrance to the engine works. 

Throughout the whole of the machine, smiths’ 
fitting, carpenters’, and plumbers’ shops, etc., electric 
motors, mainly of the squirrel-cage type, are used for 


enclesed, has the 


` 


2 


driving the various machine tools and other mechanical 


appliances. In the main, standard sizes of motors have 
been adopted, a large majority being either 15 or 
aon asp: 

For the main plate-bending rolls, however, which are 
shown in Fig. 3, the driving motor is of 100 h.p., and 
the motor for the screwing-down gear cf 20 h.p., both 
machines being of the slip-ring type. The main 
dimensions of the rolls are: Length 25 ft. 2 in., 
d'a. of спе large roll I5 in., and cf two smaller rolls 
r2 in. Plates 25 ft. long and r in. thick can be 
handled. ‘There is no actual limit to the width, this 
bcing mainly governed by the standard type of plate 
dealt with in the yard, which is usually not greater than 
5 ft. The serewing-down motor is seen on the right- 
hand side cf Fig. 3, but the тоо h.p. motor, though 
casily accessible, was not in such a position’ as to 
admit of being photographed. - The top of it, however, 
can be seen in Fox. 4, which shows how some of the 
control gear is accommodated in a shed. In the 
n iddle is a pedestal-mounted oil switch which controls 
the power distribution locally in the yard. To the right 
15 the top half of the control unit for the 20 h.p. motor, 
consisting of an oil cireuit breaker and an oil-immersed 
reversing. drum type controller which is interlocked 
with the oil switch as shown, sc that, should the breaker 
trip, the Controller must be brought to the “ off " 
position before the breaker can be closed again. 

In the fitting shop the various machines are grouped, 
and motors of 15 h.p. or 30 h.p. are used for driving 
the groups thrcugh counter-shafting. Thus boring 
machines form one group, slotting machines a second 
and brass finishers a third. A totally enclosed squirrel- 
cage motor, shown in Fig. 5, drives a double spindle 
polisher ; this, in common with the majority of the other 
motors in the werkshops, is controlled by a star-delta 
starter. 

The General Electric Co., Ltd., acted as main con- 
tractors through their Newcastle branch, the motors, 
switch and control gear referred to having been manu- 
factured at their Witton Works. The main and a large 
part of the auxiliary cabling was produced at the 
G.E.C. Associated Pirelli-General Cable Works at 
Southampton. 
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BRITTAINS ELECTRIC MOTOR Со. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, E.C. 


Telegrams: ‘‘Damophon, London." 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of ог design and workman- 
ship has never been questioned. 

Reorganisation and improved methods of 


.Il'ustration shows a 40 B.H. P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design : YOUR ENQUIRIES WILL BE 

maintained throughout. PROMPTLY DEALT WITH. 


We are known the World over as ‘Makers of Cables—you and everybody interested 


Overhead know that we lay them, too—but not nearly so many know that we deal with the 
transmission of Electricity by Overhead as well. 


This, therefore, is to remind you that we do—to emphasise the fact that we are manufacturers of Overhead equipment, that 
we keep constantly employed-a large and efficient e ecting staff and—that we would like to have enquiries concerning any 
system of transmission where the underground method must p rove prohibitive in cost. 

We have executed many large Overhead Contracts—we are JOHNSON & PHILLIPS. Ltd., 
engaged on several now—may we have your enquiries ? Charlton. X. LONDON. S.E.7. 
If you're interested, a member of our Engineering staff shall call. City Office and Stores : 12, Union Court, Old Broad Street, Е.С 2. 
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PANORAMIC VIEW OF THE PRINCIPAL GOVERNMENT BUILDINGS, WHITEHALL , LONDON. SW ohe ; E 


: Ad |. ^ Paymaster Generals 
чаа gi War Office 
SSS ee CORNING Ot ran. 


EAD atrear _ 


The most important buildings in the 
British Empire. 


Buildings where matters affecting every interest of every person in the Empire are decided. 
As important, perhaps, as the Houses of Parliament, for in them the decisions of Parlia- 
ment are put into practice. They are the Government Buildings—the buildings of 
Government, and they are all being 


re-wired witha EMN LE. Y Cables & Wires 


by Mann, Egerton & Co., Ltd., Norwich & London. 
W. T. HENLEY'S TELEGRAPH WORKS CO., LTD., Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 
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OHMMETER 


EPEa RC S CHER ДЕН а: SERIES EOS 8 ае C808 XC GEB r8 ES SES а?В пгв пе} 


If you must buy a Motor, see that it's 
BRITISH, and if you want the BEST 


ic will bear this mark— 


HIGGS 


ELECTRIC 


TRACE 


Size E Dane 

26 ВІКМІМСНАМ. 
E. 

EE 


, 


[шеҖаЁй пе” вей аел пей ае и+Н пей пе ЕНЕН ай {әй аен цен ией еде Где е пе па ge? пе пей gen gel gab eB c 


А TRUE OHMMETER—NOT A VOLTMETER 
CALIBRATED IN OHMS. 
500 VOLT GENERATOR 
Scale Zero to Infinity, with clear 


readings from 10,000 Ohms to 
- 109 Megohms : 


THE 265, STRAND, W.C.2 - - - - City 5956. 
Record El Ti etd? 3, YORK ST., MANCHESTER  .  . City 3713. 
ee Ce EE 84, ALBION STREET, LEEDS - ~- 22762, 


BROADHEATH, MANCHESTER, 


Phone—Altrincham 164. Grams—Infusion, Altrincham. 


We are building new works at WITTON. 
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| well remember some years ago listening at a musi 


! = i hall to a then popular comedian singing a song anent 
THERE IS A his house and its manifold advan- 
** With a tages, among which figured the 


ч EN i Ladder and refrain, ** Wiv a ladder and some 
Some Glasses, glasses, you could see the 'Ackney 

etc.” Marshes; if it wasn't for the 'ouses 

R E F L E С TO mR in between." Well, in spite of the 


recent addition to Hackney's generating resources, il 
fer pU C del 
would appear that, with or without the ladder and 


EVERY C LASS о glasses, you would have been unable to locate visually 

LIGH TIN G either the marshes or any other part of Hacknev the 
other day, seeing that this borough is one of the latest 

INSTALLATION. ; б 


to figure іп the breakdown list. Practically the whole 


3 of the district was in darkness for upwards of twenty 
Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


minutes the other evening through a failure of the 
electricity supply. 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the б А эса eke Stns and M Cave Example ae Hoe 
paca Bailey Stulen, Bow and Newsagents on that day. It has a | lies are spread about and insidious anti-electric propa- 
гегу le ale throughout the United King as well as i e British С ics iti 

g g ed Kingdom, as well as in the British Colonies panda encouraged bv competitive 


and Abroad. 2 
A Greater interests, a recent report of the Chief 


New advertisementa dor the displayed columns and alterations to existing T 
ones must reach the publishing office not later than first post “nesday morning, i anias. Officer of ‘the London Fire Brigade 
in order to be in time for the issue of the following Friday. This is important. lian Ananias. се . he London f Ө 
Reto duoted on application. Subscription : 13s. a year, 6s. 6d. half-year, 3s. 3d, a was so distorted as to convey the 
uarter in advance, post: "paid i ЭТО УБК тү, ор Р - 2 
ч Её: E i postage prepaid in the United isingdem ani: abroad. impression that no less than 1,148 fires were caused by 
uestions to which an answer is required must be accompanied by a 14d Mente eleetric-eirci ! N AOT эң” ы б are 
stamp for reply. When considered of suflicient interest, the an wer ‘will pro defe tive electric circuits oe NO wonde r the public art 
bably appear in the paper. mistrustful of the safety of electricity in their houses. 
All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- The offending paragi aph, which first appeared in a 
39, Maiden Lane, London W.C. 2. Telephone No. 2460 Ger VAS oat! AER E ратат арш ая S ppe 
- ele phone ар бепвга; prominent daily, read as follows :—‘‘ Of the total, 
C T ° 1,148 calls were due to fires caused by defective electric 
urrent Opics. circuits." The actual wording of the Chief Officer's 


report, since personally confirmed by him, is:— О 
There is an aspect of the recently settled dispute | the false alarms 1,148 were due to defective elec- 
between the municipal employees of Fulham and the tric circuits "—inferring, of course, Fire Alarm Cir- 
local Highways Werks Committee cuits, One is prompted to ponder the amount of the 

The Fulham which leaves a nasty taste in the gratuity collected by the offending reporter who was 


Precedent. mouth of self-respecting electrical | responsible for such gross misrepresentation. 
men. In effect, the Fulham power m А с 
station staff, whom one regards as technically skilled, I have to thank a reader for a very interesting 


cutting. from a well-known technical journal in which 
| the writer expresses the opinion that 


with the Trades Union in unconventional methods to | Never Prophesy electricity has seen its best day, 
force a decision in favour of the dustmen on strike, 1 | Unless, etc., etc. due to the improvements which 
have nothing to say on the merits of the dispute, nor have been rendered possible in 
do I offer an opinion as to which party had justice on | gas lighting by the thorium mantle, which, the report 
‘ts side. What I certainly deplore, however, is this | lurther states, renders gas the best illuminant in the 
preliminary warning that a class of men, of good aver- | world. In our me ntor's opinion, gas lighting would 
age education and training, should be tempted to adopt | have beaten electricity out of the market some time 
the tactics of Socialistic Labour, and seek to emulate | «ince if it had not been for the immeasurably greater 
the objectionable practices of the Communist section of excellence of the latter in all that concerns cleanliness, 
our industrial population. heating, and punty of air. But, he goes on to say, 
improvements are daily being made in gas lighting, 
unparalleled by anything that is going on in electricity. 
The italics are mine, and sum up the worth of such an 


some and unpopular minority who seek to lead the absurd pronouncement without need for further com- 

saner working men of this country away from the ment on my part. But the real joke is that the 

straight path of honour and common-sense. Further- | prophesy was made in 1g05 and the technical journal 

more, if the brains of our power stations are to be as in which it then appeared.is always to the forefront 

prone to disaffection as any illiterate street corner mob, in its descriptive articles on the advance of electrical 
| 


and therefore of a somewhat higher order of intellect 
than the purely unskilled manual worker, joined issue 


It is not a pood sign, it is not a healthy sign, to 
witness these intelligent workers supporting a trouble- 


abjured to break the law by Bolshevist orators, the ulti- science, including such inventions as the gasfilled lamp. 
mate safety of our electricity supply undertakings is apa 
imperilled, because this small body of avowed enemies 
of our present social system will not hesitate to use 
any means, however criminal and inhuman, to bring 
about their visionary. Utopia, where nobody works and 
evervbody gets unlimited pay for doing nothing. 
hope the Fulham precedent will not be followed else- 
where. 


““ Wherever you see a head, hit it," used to be the 
slogan of the wild Irishmen ; but latterly it would 
appear to have been amended to 

The Irish the more modern admonition— 
Temperament. ‘“ Wherever you see a lamp, smash 
it." According to the chairman of 

the Dublin Electricity and Public Lighting Committee 


Digitiz by UNIV 
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in а letter to the Irish Times, no less than 3,000 panes 
of glass in public street lamps in that city have been 
de c broken in the course of the last six months 
t 7 > VOS n c D "nce = | 1 У T. 1 : : 

e cost of the damage amounting to 4250, which, in 


the natural course of things, Irishmen will have to 
refund. It is difficult to understand the temperament 


which indulges in such purposeless and  wanton 
destruction of property which is to the common interest 
of the inhabitants of any big city; and, failine this 
appeal to the common-sense of the offenders, it is 
probable that the only remedy for such an unfortunate 
state of affairs will be that proposed by the chairman 
in his report, viz., the entire withdrawal of public light- 
ing in the areas affected. Possibly this is what some 
nf the *' corner boys ’’ are wanting to happen. 


The Corporation of Hull is said to be seriously con- 
sidering the advisability of appointing “а general com- 
mercial manager ’’ for the city, and 
A Business the proposal, like all novel and un- 
Manager for conventional suggestions, is leading 
Large to considerable controversy. Per- 
Municipalities.- sonally, I think the Hull Corporation 
bave hit on a very excellent idea, and 
one which might be adopted with considerable advan- 
tage by other cities and towns of greater civic import- 
ance than Hull, and to the benefit, financial and othe: 
"ise, of the ratepayers concerned. After all, the local 
government of any big city or town is essentially a 
business proposition, and just as susceptible, if not 
more so, to shrewd business and commercial methods 
as any privately-controlled enterprise, however large. 
Under present arrangements, local government by com- 
mittees of town and city councils is government in 
name only. The actual control is invariably vested in 
a series of departmental managers who, in most cases. 
act entirely independently of one another, and, in too 
many instances, are allowed too much power in the way 
of spending public money, and incurring liability: for 
heavy commitments which no sane business manager 
would be a party to. 


A business manager of any big town or city, vested 
with the necessary authority, could save his own salary, 
even of four or five figures, many times over in the 
course of twelve months, to say nothing of the 
improved services and reduced dislocation of business 
at present resulting from the existing policy of ''too 
many cocks." Vote for Bloggs and better lighting is 
an election parrot cry, which has as much real meaning 
as if actually uttered by the bird in question. If 
Bloggs gets in as the representative of his ward, he is 
just as likely to have sufficient influence to bring about 
better lighting of the township as a parrot, even if he 
be elected to the street lighting committee and become 
chairman thereof. A business manager, of the Geddes 
type, would be an invaluable adjunct to the corpora- 
tions of quite a few towns and cities I know of. He 
would keep a useful check on expenditure, co-ordinate 
street repairs and upheavals, control the various buying 
departments, supervise contracts, and see that the rate- 
payers’ money was spent to best advantage. Last, but 
not least, he would be free fram the deadly influence 
of party politics which overshadows all sane municipal 
"ontrol. 
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An old friend and valued correspondent takes me to 
fask over my remarks under this head in the issue of 
3 ELECTRICITY, dated. October 26, 
By Way of anent the failure of certain pumps at 
Contrast. the Redding Pit rescue operations. 
My correspondent draws attention to 
an error in my report of the circumstances, and. states 
that the actual facts were as follows :—'* А number 
of pumps were used, and all British-made pumps 
worked without the slightest trouble with the exception 
of one, which was sent from in colliery where it had 
been lying uncared for.and unprotected since the 
miners! strike, and the motor, naturally suffering from 
exposure, gave trouble. A 350-gallons per minute 
German pump was taken directly {rom service, and was 
therefore in good working order." I am delighted to 
receive this revised version of the performance of 
British pumps, and regret that my correspondent 
should have taken my remarks in a different spirit to 
that in which they were written. ] am a staunch advo- 
cate of British gcods every time, and any instance of 
thei; failure or apparent inferiority of performance has 
been put forward with a view to stimulating British 
manufacturers of such goods to look into the matter, 
and remedy as early as possible any weaknesses of 
design and manufacture as compared with foreign com- 
petitors’ products. My remarks on the German pump 
were intended to bring about such improvement, on 
the assumption that my original informant’s report of 
what happened was substantially correct. 
ELEKTRON. 


RADIO-FREQUENCY AMPLIFICATION.* 
Bv A. CHENIK. 


(Concluded from page 587.) 


Fig. 3 indicates how this system is carried out; tiis 
is sometimes called reactance capacity, rejector circuit, 
and other names, the principle in each .nstance еҥ 
identical. An inductance, L, shunted by a variable 
condenser, C, is included in the anode circuit of the 
first valve, and the potentials across the circuit LC 
are communicated to the grid circuit of the second 
valve. The amplified oscillations in the anode circuit 
of the first valve set up oscillating currents in the 
circuit LC, and these result in potential differences 
being set up across the terminals G and F. It is 
apparent that the function of the condenser is to tune 
the inductance to a particular wave-length ; when this 
circuit is tuned to some wave-length, it will be found to 
possess a theoretically infinite resistance to alternating 
currents of a frequency corresponding to that wave- 
length; that is why the circuit is often termed a 
"rejector" circuit, i.e., currents of a particular frequency 
cannot get through. You will see that this arrangement 
operates in a very similar manner to resistance- 
capacity coupling, and that the tuned anode simply 
takes the place of the resistance. The resistance (or 
more properly, the impedance) of the tuned coil may 
be of the order of several hundreds of thousands of 
ohms to the frequency of the wave-length it is desired 
to receive, and, therefore, the largest possible potential 
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difference. will be set up across it, and transferred 
through the coupling condenser to the next grid. At 
the same time, the direct-current resistance of the 
induction coil is only a few ohms, and so there is a 
low resistance patb to the plate for the direct current 
supply from the H.T. battery. This is a great advan- 
tege over resistance-capacity. coupling, as ‘t allows 
a lower voltage H.T. battery to be used with a corre- 
sponding reduction in extraneous noises. This method 
15 also very efficient even for wave-lengths as short as 
100 metres, and equally so lor the longest wave-lengths 
now in use. It will be seen in this arrangement that 


FHT 


Fig. 3.— TUNED ANODE. 


the anode coil is equivalent to a one-to-one transformer, 
and, theoretically, each will produce identical signal 
voltage strength across the input of the next valve. 
The anode coil, however, is more simple to construct 
—there is no secondary winding having similar 
resonance properties to its primary—and it 15 not, 
therefore, surprising that, in practice, the tuned anode 
method, in the hands of the average experimenter, 
will give results far superior to any other. 

I have not said anything about introducing a reaction 
coil into the amplifier. This is easily done by inserting 
a suitable coil in the plate circuit of the detecting valve 
and bringing it back to couple on to the aerial circuit ; 
or it may be pointed out that where reaction to the 
aerial is forbidden, the reaction coil can be coupled 
with the tuned anode intervalve coupling coil, so 
making the detector valve oscillate without so much 
radiation from the aerial circuit. 

One slight disadvantage of this type of coupling is 
that some extra means 1s necessary for preventing self- 
oscillation of the high-frequency valves. When care 
is taken to keep the impedance of the input circuit 
high, and the anode circuit also includes a high impe- 
dance, ‘oscillations wre easily set up. With most 
valves, tuning of the anode circuit to the same wave- 
length as that to which the grid is tuned causes the 
valve to set up oscillations continuously, the reaction 
being provided by the inter-electrode capacity of 
the valve. The amplifier must, therefore, be stabilised, 
either by applying a positive voltage of, say, 3 or 4 
volts to the grid of the H.F. amplifying valve, by 
dimming the filament, by providing some form of 
reverse magnetic reaction to stop the oscillations, or 
sometimes it is advisable to connect the grid of the 
H.F. valve through the leak resistance to the positive 
instead of to the negative of the L.T. hatterv. 


Digitized by 
NTERNET ARCHIVE 


ELECTRICITY. 


607 


I would also like to mention that as regards the 
variable condenser shown across the inductance coil, 
that condenser should be kept as small as possible, 
a usual value being from .ooor to .00025 mids. 
nicro-microfarad across the coil increases its wave- 
length by an appreciable amount, and the zero capacity 
ot the shunt condenser should be very low indeed. 

Mr. Barnett, during the discussion, said : Mr. Chenils 
is certainly correct, as far as Ї can gather from prac- 
tical experience, in saying that the tuned anode offers 
the easiest solution to the difficulties of high-frequency 
coupling. With radio frequency coupling, using the 
tuned anode method, alluded to by Mr. Chenik, the 
amplifier is liable to break into self-oscillation when 
the tuned anode circuit is adjusted to the frequency 
ot the incoming oscillations, due, as Mr. Chenik 
remarked, to the inter-electrode capacity of the valve 
causing reaction; and a recent development of this 
type of circuit is for neutralising the inter-electrode 
capacity of the valve, and so enabling опе to prevent 
the circuit from breaking into selí-oscillation without 
either distuning any of- the circuits or dimming the 
filaments. This method is applied in what, I believe, 
is called the Neutrodyne Receiver. It would appear 
to offer a very satisfactory solution, because it 
enables one to adjust all the circuits to maximum sen- 
sitivity. It consists merely of a very small fixed 
condenser having a capacity equivalent to the capacity 
between the electrodes of the valves, and so applied 
as to neutralise that capacity. I think many of the 
gentlemen here have seen articles dealing with this 
perticular receiver. If anyone has had actual experi- 
ence of it, I would be very glad to hear from them. 

Mr. A. Chenik (in reply): From what I have read 
in connection with the Neutrcdyne Receiver, it appears 
to me it is in very much the same position as the 
Armstrong Super-regenerative Circuits : that is to say, 
it is very difficult for the amateur to work it in its 
present stage of development. There is no doubt that 
this Neutrodyne Receiver offers very great scope; but 
it is rather a difficult subject to tackle at the present 
moment. 


Every 


A NEW) DRY BATTERY: ITS APPLICATION TO 
TELEPHONE TRADE 

According to Telephony, of Chicago, after extensive 

experimentation and development, the Twin Dry Сей 

Battery Co., of -Cleveland, Ohio, U.S.A., to 

telephone. exchanges an improved dry battery, a 

description of which is very interesting. 


offers 


Years ago a substitute was brought out for the old 
sal ammoniac wet battery in the form of the present- 
day round dry battery. This was a big improvement, 
in that a cheap and portable source cf current was 
made possible. 

To-day we have a dry battery differing from the 
round one only in arrangement of ingredients. This, 
it is claimed, is an improvement, because it makes 
possible a fuller use of these ingredients, resulting in 
longer life, and hence greater satisfaction to the user. 
Every battery is waterprocf, it is stated, and, there- 
fore, absolutely no loss results from using the cells 
under any wet or damp condition. 

Twin-cell construction uses a separate flexible water- 
proof case as a container, which protects the battery 
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even while under water. Zinc is used entirely on the 
inside cf the container in plate form, where it is pro- 
tected from moisture and its entire amount and area is 
available for use. "Thus it may be entirely consumed 
without rendering the battery useless. Likewise, 
because the black depolarising mix is split up into thin 
sections, a fuller use is obtained from it, and, conse- 
quently, a high voltage is maintained. 

This construction is very similar to storage battery 
practice where alternate plates are used to increase 
plate area and make the battery efficient. It is obvious 
that batteries constructed as to permit total 
exhaustion will give unusually long life. 


SO 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under “ Answers 1o Corre- 
spondents ” or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In Judging the replies 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а `* nom 
de plume,” but, both in the case of questions and answers, the competitor's real nan 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months, 


The words “ Questions and Answers” or “Q” and “A” 


should be placed al 
the top left-hand corner of all letters intended for this column. 


QuESTION No. 

I have a 10 h.p. motor and the cone insulation on 

the vee rings has given out. How can I build this up 
again ?—'* А. С, WARNER." 


for 


QUESTION No. 172. 
Can any reader give working details of the method 
of producing power by means of motor generators for 


motion picture work? I require 75 amperes at 75 
volts.—'* CINEMA OPERATOR.” 
(Replies to Questions Nos. 171 and 172 must be 


received not later than December 1, 1923). 


Answers to Questions. 


QuESTION No. 165, 


I hear that in America they have an instrument 
known as a foot-candle meter. What is this for, and 
how does it work ?—‘‘ WIREMAN.” 


REPLIES To OvrsTION NO. 165. 

The first prize (ros.) has been awarded to “М.М.” 
for the following reply :— 

How the particular instrument “ works " is some- 
what difficult to explain, there are many such in- 
struments; they are simply photometers calibrated 
in foot-candles. The illumination termed one foot- 
candle is that given at a distance of one foot by a source 
of one candle-power. Some instruments compare the 
illumination from a source with that given by a standard 
lamp ; there are several types of standard lamps used 
for this purpose. Other instruments, again, are 


« 
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calibrated so that by noting a particular specimen of 
type the operator can read, he can at once read off the 
illumination on the instrument in foot-candles. 

If " Wireman " will get almost any text-book on light, 
he will there find an easily understandable explanation 
of the photometer. Theymay, of course, be calibrated 
in any particular units, but that is simply a matter of 
convenience. : j 

One particular instrument is held so that the light 
illuminates, usually by reflection, a printed card. 
On this card are a number of sentences in different sizes 
of type. Then if a certain sentence can be just com- 
fortably read by the operator, who looks through the 
instrument, this is considered as being in a position 
where the illumination has an intensity of one foot- 
candle foot, and so for other values. 

The whole matter is expressed mathematically by :— 


Ip o= e — COS x 
where 7 = illumination 
c.p. = candle-power (of source) 
@ = distance of source from the point il- 
luminated. 
« = angle of incidence of light rays. 


Suppose it is found that 5 ft. directly below a 
lamp the foot-candle meter reads 2, then 
— 00. 
6)? 
Роб IC TN 
(Note that in this case « = o.) 
But if we are at some distance, say 4 ft., from the 
vertical position under the lamp, between lamp and 


photometer will then be 
№52 +42 = Млт = 6.4 ft. (approx.) 
S MEAE 
COS x then = б: 
and foot candles — зо, шы = .95 on the hori- 
AT OA 


zontal plane. 
ce M.M.” 


[No second award is made.) 


MANCHESTER WIRELESS SOCIETY. 

At the meeting of this society, held in Houldsworth 
Hall, on October 24, a lecture was given on the con- 
struction of the Cossor valve, and proved very interest- 
ing to the large number of members present. It was 
illustrated by means of lantern slides loaned by the 
Cossor Valve Co., and the lecturer, Mr. Y. ‘Wi Р. 
Evans, A.M.I.R.E., outlined the various points which 
are special features of this type of valve, and compared 
them with other valves of different makes. 

Following the lecture a discussion took place on the 
merits of various valves, and the members gave their 
several experiences, one or two emphasising the ad- 
vantages they had gained by using the Cossor valve, 
and one member went so far as to say that all his 
best results had been obtained by the use of these 
valves. It is the intention of the society to give 
another lecture later on another make of valve. 
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ELECTRICAL 


BUYERS- 


Are you getting ready for 
1924—the year of the great 


BRITISH EXHIBITION? 


EMPIRE 


The 


Do you realise that the greatest Elec- 
trical Exhibition ever made will be 
within it? 

Have you thought how this must edu- 
cate the public and stimulate the use 
of Electricity ? 


Of course 


Regd. 
Trade Mark 
42219-20-21. 


will be there. 
But don’t wait till then to get ready, 


and Make your Cable contracts for 
next year in good time. 


Members of the Cable Makers’ Association :— 
The Anchor Cable Co., Ltd. | W. T. Glover & Co., Ltd.) The London Electric Wire 


British Insulated and Helsby | W. T. Henleys Telegraph Co. and Smiths, Ltd. 
Cables, Ltd. 


Callender's Cable and Con: | The India - Rubber, Gutta- Ltd. 
struction Co., Ltd. 


The Craigpark Electric Cable! Со 
Co., Ltd 
The 


Works Co., Ltd. Siemens Brothers & Co., 


E a N E 5, Helens Cable & Rubber 


Johnson & Phillips, Ltd. Co., Ltd. 


Greengate & Irwell | Liverpool Electric Cable Co., Union Cable Co., Ltd. 
. Rubber (Completa: | Ltd. 


Advertis f the Cable Make ciation, Sardinia House, Sardinia Street, London, W.C.2. 
BEP TRETEN] TUTTO THEE 


Western Electric Co., Ltd. 
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Bv Miss ANNE BARNES 
(Travelling Chief Operator, Iowa Independent 
Telephone Association, Des Moines, Iowa). 


Catherine Hope was ready to record her first long- 
distance call, without supervision. As she grasped a 
plug and waited, she felt that she had already encoun- 
tered every type of human being who used the tele- 
phone. And then a signal appeared. She answered, 
< Long Distance." 

“ Hello. Give me Crystal City, two, three, four, 
nine.” 

‘“ What is your number, please? ” 


“ I just told you—Crystal City, two, three——”’ 
“ I mean your house number,” 
“ Three five eight Glenwood Ave.”’ 

< Oh, that what I mean—your 
number.” 

“Why didn't you say so?” blustered Mr. Peter D. 
Quick, who is noted for his temper. 

T did; what is и 


“ 


isn't telephone 


Capitol seven, seventy-seven.” 

'* Capitol seven, seven, seven?” 

' Have your own way, but make it snappy.” 

““ And what number do you want?” again nervously 
asked Catherine. 

'* Crystal City, two, three, four, nine,"' 
Peter D. Quick. 

** Crystal City two, three, four, nine?” 

“бау, are you a parrot?'' yelled Mr. 
Quick. 

“What is your name, please?” 

'* My name is Peter D. Quick. The '" D'' stands 
for a family name that I never cared for, so wouldn't 
use; the result was I was left out of an old aunt's 
will. I live at three five eight Glenwood Avenue, or 
three-fifty-eight, suit yourself. I am married, have no 
children, we keep a dog and a cat, have a victrola 
and a radio ——’’ 

'* All that is unnecessary, sir. 


roared Mr. 


Peter D. 


39) 


We merely—— 
and last summer we didn’t have a bit of luck 
with our roses. I tried a little garden, too, but the 
neighbour’s chickens got away with that. Our house 
is all modern and well covered by insurance; there is 
a cement wall from the street, and we have a garage. 
I am 4o years old; my wife says she is younger, but 
she doesn't look it; we have a piano, keep a maid, and 
had the front bedroom papered last week, and I 
want p 

“ Did you want Crystal City two, three, four, nine?"' 

** Yes," bellowed Mr. Peter D. Quick. 

“ The circuit to Crystal City is busy. 
call уои.” 

* Let the call go. Nowadays a man has to give his 
family record dating back to the Mayflower every time 
he places a ten-cent call”? And the receiver went 
down with a bang. 


We will 


B.E.X. Show-case Exhibits.—Complete arrangements have 
now been made by the B.E.A.M.A. for a limited number of 
exhibits in standard show-cases. We believe that this scheme 
will be well supported. Some exhibitors are well advanced in 
their intended displays oi this nature. 


* Telephony, Chicagc. 
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Trade Notes. 


_A handsome illustiated price list, clearly demonstratinz the 
simplicity of C.T.S. wiring, is to hand from Johnson and 
Phillips, Ltd. (Charlton, 5.1 7). 

Selt-aligning adapter bearings, ball-bearing plummer blocks, 

and shafting hangers are dealt with in a catalogue received 
rom the S.R.O. Ball Bearing Co. (115, Southwark Street, 
Ss By, Y. ). 
_ A new totally enclosed: relay type crane control panel with 
inverse time element overload iclays has been designed by 
George Ellison (Perry Bar, Birmingham). ‘The advantages of 
the design and distinctive features of the construction are set 
cut lucidly in List No. 323. 

Anothe: post-card circular has just been issued. by the 
Cambridge and Paul Instrument Co., Ltd., illustrating the Cam- 
bridge pvrometer tester, Readers desiring further particulars 
should write to 45, Grosvenor Place, S.W.r, asking for List 
No. У\тот. 

Spotlight projectors and Mazda gasfilled projector lamps of 
100 to r,ooo watts form the subject matter of a new illustrated 
descriptive price list just issued by the British Thomson- 
Houston Co., Ltd. (Mazda Mouse, 77, Upper Thames Street, 
E.C.4) The projectors are particularly adapted to “ spot- 
lighting " in theatres, shop-windows, dance-halls, etc., as well 
as for the illumination of clock faces and small signs. The 
Tungar battery charger (for use in A.C.) is described, and 
some of its numerous uses dealt with in an illustrated 
B.T.-H. booklet, No. f. 288. 

An abridged edition ot their 12th edition Telephone Catalogue 
bas been issued by the Sterling Telephone and Electric Co., Ltd. 
The prices given have been revised to date, Included are 
inter-communication telephones, battery call and magneto tele- 
phones, *Primax"' interphones, С.В: “reply?” and “call” 
telephones, switchboards and  eccessories, including bells, 
buzzers, indicators, batteries, wire and cables, volt and 
ampere meters, etc, 

We have received from Marconi's Wireless Telegraph Co., 
Ltd., two pamphlets. One is an illustration of their “Y.B. 1” 
100-wett portable telephone and telegraph station, fitted with 
the Marconi wireless bell. The illustration shows the main 
transmitter and receiver constituting their “Y.B. І’? set, the 
wireless bell transmitter, the wireless bell receiver, the H.T. 
battery, and charging switchboard. The general lay-out of 
these sets is fairly well known to all interested parties, and 
the Marconi bell transmitter and receiver is already securing 
the position that the Marconi Co.'s apparatus held when first 
introduced, and which to-day is maintained. The other 
pamphlet. No. 219, describes and illustrates Marconi portable 
and semi-portable receivers, and emphasises the various points 
in their construction. As the various 1есеіүегѕ shown have 
different types of high-frequency amplification systems, the 
pamphlet is preceded by some notes on these systems, and 
their respective advantages emphasised. These notes make 
very interesting reading. The apparatus has, of course, no 
reference to broadcasting as such, although some of the sets 
could no doubt be efficiently used. The main object of the list 
is to catalogue sets for military purposes, time signal reception 
for geographical survey expeditions. receiving Press, and ior 
irregular and emergency reception in connection with small 
telephone and telegraph transmitting stations. As far as 
appearance goes, the sets are neat and compact, and provision 
is made for housing telephones, spare valves and parts. These 
points, however, need not be dilated upon, as the company's 
apparatus is always up to the roo per cent. efficiency standard. 
The pamphlet concludes with a list of stations transmitting 
time signals, meteorological 1eports, and other items of general 
interest. 


aeee —d—— ác 


Freemasonry.—At the installation meeting of the. Kelvin 
Lodge on October 26 last, Mr. Andrew Forbes Dick was 
instalied as Master for the ensuing twelve months, and at the 
banquet which followed he was well supported by his otlicers 
for the year, as well as by a very Jarge muster of the members 
of the Lodge and their guests, including Mr. Chas. F. Quicke, 
Mr, F. P. Baxter, Major Pike, Mr. L. E, Wilson, Mr. Gil- 
lespie, Mr Hobdell, Mr. Ellis, and, indeed, quite a number of 
centlemen well known in the electrical and engineering pro- 
fessions. As a matter of fact, there were in all тїт present at 
a most enjoyable evening, the speeches being. commendably 
brief and in several instances very humorous, while the musical 
programme was excellent 
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THE МА АТИНЕ B.T.-Hyeo.’S LIGHTING 
SERVICE DEPARTMENT DEMONSTRATION 
ROOMS. 


Thirty-two members of the National Association of 
Supervising Electricians attended a demonstration of 
domestic and industrial lighting at the B.T.-H. Light- 
ing Service Dept. demonstration rooms, 15, Savoy 
Street, Strand, W.C.2, on Tuesday evening, the 23rd 
Oct. Mr, W. E. Highfield, M.I.E.E., the Chairman of 
the Assocn. was unable to be present and, in his 
absence, Mr. Brammer deputised. 

The proceedings commenced in the industrial demon- 
stration room, the demonstration being conducted by 
Mr. W. E. Bush, Head of the Lighting Service Dept. 
Commencing with an obsolete system of lighting con- 
sisting of drop cords and enamelled iron shades, un- 
fortunately a replica of the systems which obtain in 
many factories and workshops to-day, Mr. Bush pointed 
out that it was impossible to execute good work under 
such conditions of lighting. Apart from the inability 
of a fitter or machinist to see clearly, the dismal miser- 
able surroundings were depressing and a sure drag 
upon production. 


GREATLY керисгэ | 


ONES ABILITY 
TO SEE DETAIL 


Fic. т. 


Continuing, Mr. Bush said that in a large number 
of factories it was realised that the antiquated system 
of lighting was wrong, and in many instances an effort 
had been made to improve the lighting conditions, but 
the tendency appeared to be to install a few large light 
sources irrespective of their location and the quantity 
of light they produced at certain points in the work- 
shop. As an example, Mr. Bush removed the anti- 
quated system and replaced it with a bare r,ooo watt 
lamp, fitted in the centre of the demonstration room. 
He then invited the members to take readings at their 
tables with a foot-candle meter, and it was found that 
the light intensity immediately under or near the lamp 
was high in comparison with that measured at the 
tables further away from the source of light. The ex- 
cessive glare was remarked upon by the members. 

It was then demonstrated that a number of smaller 
bare lamps, totalling in candle-power that of the 1,000 
watt unit previously referred to, if placed in more or 
less symmetrical positions, would even up the amount of 
illumination on the tables, but the glare still remained 
and a large proportion of the light was thrown upon 
the ceiling. Shades were then fitted over these lamps, 
and it was found that the intensity of light upon the 
tables had considerably increased. 
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Mr. Bush then proceeded to demonstrate the essential 
features of the ideal system of illumination for indus- 
trial interiors. ^ Various sizes of units, composed of 
R.L.M. reflectors and bowl enamelled gasfilled lamps, 
were shown at different spacing distances and mounting 
heights. Incidentally the folly of using lamps at lower 
than their rated voltage was pointed out, the members 
witnessing that a ro per cent. decrease in voltage re- 
sulted in 30 per cent. less light output. 


Fic. 2 


A number of interesting cabinets were then shown, 
all of which demonstrated lighting effects. One of 
them, illustrated in Fig. r, proved that a bright light 
near the line of vision greatly reduced one's ability 
to see detail. The cabinet contained a lamp: slightly 
protruding through a card. | When this lamp was 
lighted it was almost impossible to see any of the 
lettering upon the card. 


FIG. 3. 


Fig, 2 shows a cabinet which illustrated that shade 
is quite as necessary as light to give objects expression. 
It contains a white plaster head fitted against a black 
background. Lamps connected to thermo-flashers pro- 
duced intermittent illumination from different angles. 
Inder the influence of the various light sources the 
features of the face ‘‘appeat'ed’”’ to alter considerably. 

A third cabinet, illustrated in Fig. 3, proved that 
the apparent speed of moving’ objects is reduced by 
adequate lighting. The white cylinder, illustrated, is 
free to rotate at constant speed. Under poor illumina- 
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tion the speed “© appears’’ to be faster than when 
viewed under light of high intensity. It is well known 
that the eye requires a certain amount of time, and 
the expenditure of a certain amount of effort, to see an 
object clearly. Under good lighting, the demonstration 
proved that the time required is less, and the effort 
required smaller, than under poor lighting. The effect 
of good lighting, therefore, in industry is obvious. It 
means that under good light production speeds up with- 
out strain or added exertion on the part of the operators, 

As regards domestic lighting effects, it was clearly 
shown that direct unshaded light is not only unnecessary 
and produces unpleasant eye-strain, but that it acts 
as an irritant to the nerves. As an alternative the use 
of units which produce soft light and at the same time 
add to the decorative effects of the home, was advo- 
cated, the demonstrations showing that there is practi- 
cally no limit to the artistry of designs which can be 
executed upon glassware and silk-covered shades, and 
that true artistic. decorations can be secured by tbe 
careful selection of lighting fixtures and shades. 

At the conclusion of the meeting Mr. Brammer 
thanked Mr. Bush on behalf of the members of the 
N.A.S.E. He said they had all been very interested 
in the demonstrations, and there was no doubt that 
the policy of more light in the home and factory was 
justified. He hoped that on some future occasion they 
would have the opportunity of visiting the demonstra- 
tion rooms again to witness other lighting effects which, 
he understood, were already in preparation. 


THE WIRELESS EXHIBITION. 


Opened yesterday at the White City, Shepherd’s 
Bush, W.12, the All-British Wireless Exhibition and 
Convention, organised in conjunction with the National 
Association of Radio Manufacturers by Bertram Day 
and Co., Ltd., is a most instructive commentary on, 
the healthy state of this flourishing industry. Besides 
interesting representation, by all the leading makers 
and dealers, one of the most novel attractions is the 
demonstration by the British Broadcasting Co. 2 L.O. 
as the daily dispenser of wireless entertainment is 
doubtless familiar tc millions of *''listeners-in," but 
very few, have more than a bare idea as to how the 
concerts are conducted. At this Exhibition the B. B.C. 
provides something in the nature of a peep behind 
the scenes at 2 L.O., showing in an interesting manner 
the way in which the concerts are broadcast from the 
London station. This takes place every afternoon be- 
tween the hours of 2.30 and 3.30. The Exhibition will 
remain open till the 21st inst. 


Unauthorised Strike on Н M.O.W. Contracts —This strike has 
now terminated, the men рауіпо restarted work on Monday, 
the sth inst., and the request of Mr. Leonard G. Tate, Secre- 
tary, London branch of the N.F.E.A., of October то that any 
employer of electrical labour should communicate with him 
before engaging additional men is therefore now withdrawn. 


Increase in Motor.ship Construction.—According to the Novem- 
ber issue of The Motor Ship, at the end of the lest quarter 
there were motor-ships under ‘construction in the United 
Kingdom with a gross tonnage cf 254,426. A year previously 
the corresponding figure was 126,437, showing an increase of 
more than roo per cent. in twelve months. In the same issue 
there is a fully illustrated account of the Diesel electric ship, 
La Playa, which will be of direct interest to a very large 
number of electrical engineers. 


NTERNET ARCHIV 


rm 


| 


Various Items, 


Annual Dinner.—The Inst. of the Rubber industry will hold 
its second annual dinner and meeting at the Hotel Victoria 
on Friday, the 16th inst. Tickets for the dinner are 15s. 6d. 


Honorary Member.—At a meeting of the Council of the Insti- 
tution, held on the rst inst., Colonel Rookes Evelyn Bell 
Crompton, C.B., Past President, was unanimously elected to be 
an honorary member оі the Institution of Electrical Engineers. 


The “ Journal of the LE.E."—'We are open to receive offers 


on behalf of a client for the complete numbers of the Journal 
of the Institution of Eectricai Engineers, comprising Vols. 38 


(1906-7) to бо (1922) inclusive. Write Errcrriciry Office, 
30, Maiden Lane, Strand, W.C.2. 
The Electro-Harmonic Society —The next concert  (ladies' 


night) will be held in the Caxton Hall, Westminster (adjoin- 
ing St. James's Park Station on the Underground Railway), 
to-night (Friday, the 9 inst) at 8 o'clock Chairman, Dr. 
Alexander Russell, M.A. A reaily first-class programme has 
been arranged, and it is to be hoped there will be a record 
attendance, 

Wimbledon.—Congratulations to Mr. H. Tomlinson Lee on 
his election to the Wimbledon Town Council at the contest 
which took place on Thursday, the rst inst. Mr, Tomlinson 
Lee contested the largest ward in the borough, and he polled 
1,466 votes, as against 993 as polled for Mr. 5. B. Stone. It is 
also satisfactory to know that Mr. Lee topped the polling and 
polled 307 more votes than any other candidate in the fieid 
for any other wards. 


LE.E. Scottish Centre.—'|he first regular meeting of the 
session will be held at the rooms, 207, Bath Street, Glasgow, 
on Tuesday next, the 13th inst., at 7.30 p.m., when the Chair- 
man, Mr. К. B. Mitchell, will deliver his inaugumal address. 
The programme for this centre and also for the Dundee sub- 
centre has been sent to all the members, and contains much 
matter of direct interest to them, including details of the papers 
which are due to be read during the forthcoming session. 


Plant Wanted.—The Victorian Ry. ‘Commissioners invite 
tenders for the supply of fibre for insulators for railway work. 
The Municipal Council of Sydney, N.S.W., invites tenders 
for the supply, erection, etc., of an electrically driven coal 
unloading and conveying plant at the Council's power-house, 
Darling Island, Sydney.-——The N.S.W. Govt. Rlys, and Trys. 
invite tenders for the supply of one motor generator set. 
The Finnish Ministry of War at Helsingfors are inviting 
tenders for 10,000 kilogrammes of hard drawn tinned steel 
wire for field telephones. Specifications, etc., from D.O.T. 
(Room 52), 35, Old Queen Street, London, S.W.r. 


Meetings.—The next meeting of the Illuminating Engineering 
Society will be held at the Royal Society of Arts (John Street, 
Adelphi, London) at 8 p.m. on Tuesday, the 13th inst, when 
reports on progress during the vacation and developments in 
lamps and lighting appliances will be presented, and some 
interesting novelties (the Irwin colour filter system, new types 
oi lighting fittings, motorcar headlights, etc.) will be exhibited. 
——The Junior Inst. of Engineers will meet at 39, Victoria 
St., Westminster, S.W.i1, on Friday, the oth inst. Lecturette, 
“Amateur Cinematography,” by Dr. C. E. K. Mees (slides and 


demonstrations). Also on Friday, the 16th inst., annual 
general meeting; and on Vriday, the 23rd inst., lecturette, 
“Technical Arbitrations," bv W. А. Tookey, M.I.Mech.E. 


(Past-Chairman). All at 7.30 p.m. 
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PRECAUTIONS ТО. ВЕ OBSERVED IN THE 
INSTALLATION OF THREE-PHASE A.C. 
GENERATORS AND TRANSFORMERS. 


Bv D. J. WILSON. 


It is thought that in view of the increasing use of 
3-phase A.C. plant, that the following tips will be 
advantageous to electricians in charge of the erection 
of new installations. 


Oil-cooled Transformers.—That there is a fire risk 
with oil-cooled transformers is not to be denied, and 
while it is recognised that this is small, it is advisable 
to install the tranformers in separate fire- proof cubicles, 
due regard being paid to ventilation and provision made 
lor rapidly draining the oil if necessary. 

With the larger sizes, employing a system of oil- 
cooling other than natural circulation, the cooling 
arrangement should not be used at light loads, since 
it is possible to cool the oil below the. temperature of 
the surrounding air, when condensation will take place 
and the oil will be contaminated with moisture. 

The presence of moisture, besides lowering the 
dielectric strength of the oil, will thicken and decompose 
it. Now, the presence of o.o1 per cent. of moisture is 
said to lower the dielectric strength of the oil by about 
one-third ; hence the necessity for periodical testing of 
samples drawn from the bottom of the tank. 

Moisture may be absorbed by the oil during trans- 
port, and, when stored, it 1s therefore very necessary 
to test before placing in the tank of a transformer, 
since the presence of moisture is a frequent source of 
insulation breakdown 


Testing the Oil fov Moisture.—A popular workshop 
test to determine whether or no the oil be dry, is to take 
a piece of small-bore tube of sufficient length to bottom 
the receptacle containing the oil, 
pressed tightly over one end, place the open end into 
the receptacle until bottom is, reached; the thumb is then 
lifted for a few seconds, after which it is replaced and 
the tube lifted. The oil within the tube is now emptied 
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and with the thumb . 
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into a small vessel and as many samples taken as 
considered, necessary. A piece of } in. dia. iron 15 
now heated to a blood red and immersed in the sample 


Gil, when the presence of moisture is indicated by the 
crackling sound. H moisture be the 
will simply puther. 


no present oil 


Removing the Moisture.—In the refinery centrifugal 
machines are used for drying the oil, the water leaving 
the oil by reason of its superior gravity. .The oil is 
then pumped through a filter press of prepared paper, 
which allows the oil to pass and absorbs any mo isture 
that may be present. Such a procedure is only possible 
when dealing with large quantities of oil, although the 
filter press may be constructed on the site when it is 
considered that the quantity of oil to be dried warrants 
It. 


Small quantities may be dried by heating, in which 


5, 
case the maximum ‘temperature given by the manu; 
facturers should not be exceeded. With very small 


transformers the oil can be dried in the transformer 
tank, the transformer having been first removed. 

A temporary brick fire-grate is built, the tank being 
supported upon -short girdens or pieces of rail, due 
regard being paid to the situation in order to -avoid 
particles of moisture entering the tank from the 
exhaust pipes of neighbouring епоіпеѕ, leaky or 
sweating roofs and similar sources. Generally speak- 
ing, it is advisable to construct a lid which will avoid 
this, provision being made to allow the moisture to 
escape. With the larger transformers it is out of the 
question to attempt to dry the oil-in the tank. 

Resource is usually made to some: temporary tank, 
to which is fitted a cock for draining purposes. The 
body of a jubilee tipping truck, or the end ring of a 
Lancashire-boiler furnace tube, "with a plate bolted to 
the angle-ring io form the bottom, make ideal 
improvised tanks. 

If the works possess a small power-driven pump 
(electrically-driven for preference) which can be tem- 
porarily taken out of its regular commission, -then t 
may be advantageous to connect the suction of this 
pump to the draining cock of the tank, the delivery 
being led to the transformer tanks.  Failing this, the 
oil can be run into buckets and man-handled into the 
transformer tanks. It should be understood that it is 
not proposed to make an elaborate lay-out for the 
temporary pumping installation, the pump and prime 
mover being bolted to planks of convenient length and 
shored up or weighted, according to its construction 
and situation. 

It is often necessary to dry the oil some few days 
before it can be util'sed. W hen this is so, great care 
must be exercised to ensure that the drums or tanks 
used for storing the oil are scrupulously clean and dry. 
The drying. of the drums may be effected by placing 
them in some convenient portion of the boiler-room for 


a few hours. 
Drying the Transformer.—The size of the trans- 
former will do much in determining the method of 


drying, as also will the facilities at hand. Generally 
speaking, this is done before the oil is placed in the 
tank. Д 

With small units a bank of carbon filament ler ‘ps 


suspended within the tank will suffice, care being’ taken 
that the lamps do not rest преп the insulation of the 
transformer. It is preferable to hang the lamps. well 


' 
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down in the tank and to allow for the egress of 
moisture. Insulation resistance tests should be taken 
at regular intervals; especially is this so when once 
the test has begun to rise. 

With the larger transformers the lamp method will 
usualy take too much time, and when the facilities 
permit the following method will give satisfaction. The 
low-tension side of the transformer is short-circuited by 
copper bar or cables capable of safely carrying con- 
tinuously the full-load current. Temporary feeders are 
now run, via suitable switchgear, from the high-tension 
side of the transformer to the generator, say, a small 
stand-by unit. "With the generator switch closed, the 
generator is run up to speed, the current flowing 
through the transformer being carefully regulated at 
the exciter panel. 

Since the tranformer is not immersed it will not be 
necessary to exceed the full-load current during the 
drying operations. The temperature of the windings 
must be kept under constant observation and the 
current regulated accordinely. 


Drying the Generator.—After erection an insulation 
resistance test must be taken of the generator windings, 
and, if this is low, then the generator must be ‘‘ dried 
out." There are many ways of doing this, and much 
depends upon the size of the generator and the material 
available. 

As with small transformers, a bank of carbon filament 
lamps could be utilised, a box being placed over the 
whole generator. 

If a D.C. generator is available, then the machine 
may be dried by passing direct current round the wind- 
ings, the value of the current being regulated according 
to the temperature of the windings. 

With large units, perhaps the best method will be to 
short-circuit the generator busbars, run up to speed, 
and carefully regulate the current by means of the 
exciter rheo. 

Whichever method be employed, the temperature of 
the windings must be kept under constant observation 
and insulation resistance tests taken at regular intervals 
and tabulated. When once the test begins to rise it 
will usually continue to do so at a comparatively ‘rapid 
rate. 


Parallel Operation.—W hen the generator has to 
operate in parallel with other generators, additional 
precautions are necessary. 

It is imperative that the phases of the new machine 
be connected to the corresponding phases of the existing 
plant when the paralleling switch is closed, otherwise 
disastrous results will follow. In order to guard 
against this, the new machine must be phased out be- 
fore any attempt be made toi operate in parallel. 


Phasing Out.—1t is a grave error to connect a small 
motor first across tfie existing busbars and then across 
the generator bars (using the same notation), and to 
consider that because the motor revolves in the same 
direction upon either supply that the phasing out is in 
order. 

A moment's consideration will make this point clear. 


1f the motor terminals be designated A, B, C and 
when so connected to the busbars the motor rotates in 
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a counter-clockwise direction, it can be made to rotate 
clockwise by :— 

(1) crossing connections A and C; 

(2) or crossing connections A and B; 

(3) ог crossing connections C and B. 


Thus we get clockwise rotation with three different 
notations. | 

Now the method is to phase out by means of a bank 
of lamps across each phase. The lamps may be so 
connected that they are all dark or all at full brilliance 
at synchronism, the dark method being the best. 

The lamps are series-parallel connected, the sum of 
their voltage being not less than 1$ times the generator 
voltage and paralleled in order to guard against 
breakages. Fig. 1 illustrates the dark lamp method, 


the lamps being mounted upon a suitable patrass placed 
in a convenient position. 

When the incoming machine is near synchronism 
observe if all the lamps flash and darken together; if 
not, change the generator connections and try again. 


At synchronism there is no potential difference 


between 
A and Ao 
B and Bo 
C and Co 
therefore the lamps remain dark. 

The lamp method is not sufficiently accurate for 
every-day synchronising, and is only to be used for 
phasing out. 

With small units temporary connections may be made 
and the machine run up to speed, in order to phase out 
before the permanent connections are made. 


p€—Á——Ó 


Wireless Regulations in Australia.—Wireless telegraphy regu- 
lations made by the Governor-General of the Commonwealth of 
Australia under the Australian Wireless Telegraphy Ас, 
1905-1919, came into force on August т, 1923. . They deal with 
the issue of licences for wireless telegraphic or telephonic 
transmitting and receiving stations, broadcasting, sale of broad- 
casting apparatus, working of stations, etc. A copy of 
Statutory Rules, 1923, No. 97, embodying the regulations, may 
be seen by U.K. firms at the D.O.T., 35, Old Queen Street, 
London, S.W.1. 
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SOME MOTOR-CONTROL PANEL INTERLOCKS. 


Industrial motor-control gear having to fulfil many 
stringent requirements to comply with the Home Office 
Regulations and the Mining or Factory Acts, it is 
instructive to study the diagrams, reproduced herewith, 
which show how mechanical and electrical interlocking 
is achieved for 2- or 3-phase slip-ring induction motor- 
control panels. The diagrams are contained in the 
catalogue which was recently issued by the enterprising 


NA 


BREAKER “ON” S ONG BREAKER OFF" 
© 


А X Э 
STARTER ON ЗА 


switchgear specialists, George Ellison, of Perry Ваг, 
Birmingham. The panels themselves are combinations 
of the Ellison *' Mill" type circuit-breaker and totally 
enclosed air-break, air-cooled rotor starters, 

The mechanical interlock between breaker and starter 
is shown in diagram A. The mechanism is simple and 
not liable to derangement, and acts to return the starter 
to the ‘‘ off position when the circuit-breaker opens. 

Of the various electrical interlocks which can be 
contrived we illustrate six. Electrical interlocking 1s 
essential when a perfect mistake-proof gear is desired 
and when it is required to interlock with other 
apparatus ;— 


Arrangement B.— 
Two contactors are 
fitted to the breaker 
and one. contactor 
to the starter, and 
are connected in 
series with the no- 
volt coil to the live 
side of the breaker. 
A hook actuated by 


the no-volt plunger 
engages with a 


detent on the breaker 
handle shaft when 
the no-volt coil is not 
energised and dis- 
engages when the 
coil is energised. 
The coil circuit is 
completed by return- 
ing the starter handle 
to “off " and moving 
the breaker handle 
till the breaker con- 
tactors touch. 


Момот 
Coit 


STARTER 


Arrangement C.— 
This is a combination ` 
of tne mechanical 
and electrical inter- 
locks to lock a third 


LiFTER 


x 
BrusH 


piece of apparatus such as the brush-lifting gear of a 
slip-ring motor. The single pole limit switch, List 301, 
is suitable as 'the contactor on the brush gear. It 
ensures that the brush gear and starter are in correct 
positions at starting, but it is not “ correct sequence. "' 


Arrangement D.—This is an extension of C to 
provide correct sequence. It compels the operator to 
put the starter and brush gear in the correct positions 
at starting, and to bring the starter to the '* full оп”? 
position before operating the brush «ear, but it does 
not compel him to operate the gear. 


Arrangement E.—This is a complete electrical inter- 
lock to effect the same purpose as D. 


Arrangement F.—This is an extension of E to a 
fourth piece of apparatus such as a clutch, and shows 
how any number may be interlocked to ensure correct 
sequence. 


Arrangement G (lettered В С in the diagram).— 
There is nothing in the foregoing interlocks to compel 
the operator to complete the series of operations; in 
F, for example, he may operate the starter but leave 
the brushes ‘‘ on" and the clutch ''off." The device 
G ensures that the whole of the operations are per- 
formed in a predetermined time, and if connected to 
the last of the series it ensures that the whole must be 
completed, and thus constitutes a ‘‘ Complete Cycle ” 
device. The breaker opens if the cycle is left incom- 
plete; the time is adjustable and the device may be 
sealed, and may be an addition to interlock B, C, D, 
E or F. It is, of course, necessary to use a breaker 
with the no-volt feature, and fitted with an extra shunt 
trip coil. 
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MODERN WINDOW LIGHTING. 


After a short opening speech by Mr. J. Y. Fletcher, 
a director of the G.E.C., an interesting paper on the 
value of shop window illumination was given by Mr. 
E. L. Randall, of the Illuminating Eng. Dept. of the 
General Electric Co., Ltd., before the British Assocn. 
of Display Men at Magnet House, Kingsway, on the 
25th ult. 

After pointing out that ‘a well-lighted shop 
window is one of the most vital factors in business- 
getting machinery, Mr. Randall reminds us that 
co-operation between merchant and artist has resulted 
in shop-window display reaching. its present high 
standard in artistic expression, credit for this being 
largely due to the incessant activities of the British 
Association of Display Men. For nearly six months 
in the year, however, windows are entirely dependent 
upon artificial illumination for 30 per cent. at least of 
their effective day. A perfect window illumination 
does not merely consist of sufficient and glareless light. 
It must be of such a nature that the artist is given a 
fresh means of expression which will not merely attract 


I.—DEMONSTRATION: WINDOW ILLUMINATED TO AN 
INTENSITY OF 30-FOOT CANDLES. 
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but actually arrest the passer-by. Such an illumination 
is obtainable by the use of “ Gecoray ” silvered glass 
reflectors with various colour screens, floodlights and 
spotlights. 

It is a well-established fact that the number of people 
who will stop to examine a window and the number 
of people who enter a shop to make purchases will 
increase in proportion as the intensity of light in the 
window is increased. Ап idea of the reason for this can 
be obtained by comparing the detail and general effects 
їй Etes. т and 2: Within fairly wide limits, the 
increased profit per hour obtained when the window 
lighting; is improved is 20 times the amount of money 
spent per hour on the increased current—an extremely 
profitable investment. These figures relate to the use 
of ordinary clear lamps, but when colour is added the 
possibilities which are opened up are greatly extended. 


In order to illustrate the ease and economy of obtain- 
ing fascinating colour schemes, Mr. Randall suggested 
that a window might.be dressed with a figure draped 


in white material and illuminated by means of red and 
blue coloured screens to give a general mauve tone. 
The draperies on the figure would naturally assume the 
tone of the general lighting, and appear no longer 
white but mauve. When spotfights with clear lamps, 
fitted at each end of the window, were trained on to this 
figure the dress would instantly change to white, but 
the shadows would remain illuminated by the mauve 
light. Ву switching off first the red lamps (when the 
shadows would be changed to blue), and then changing 
over from the blue lamps to the red (when red shadows, 
would be produced), very beautiful effects could be 
obtained, and these effects could be reproduced auto- 
matically by the installation. of a suitable flashing 
device. 

With regard to leaving shop windows illuminated 
after closing time, the lecturer stated that from his 
own observation-in various London shopping centres 
he estimated that at least 250 persons per hour will 
stop to examine a window the cost of illuminating 
which is 21d. per four. In this connection it should 
be noted that many supply authorities are now pre- 
pared to grant reduced rates for window lighting after 


2— [HE SAME WiNbow ILLUMINATED TO AN 
INTENSITY OF IOCO-FOOT CANDLES. 
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business hours, while the use of a time-switch to 
extinguish the lights at a predetermined time renders 
extra expenditure on a caretaker ог attendant 
unnecessary. A model window is included in the per- 
manent lighting exhibits, which may be inspected at 
any time by engineers, contractors and their customers 
visiting Magnet House. 


E. D. A.—The Third Salesmanship Conference, London 
Area, will be held on Friday, 16th inst., at 7.30 p.m., St 
Bride’s Institute, Bride Lane, E.C. (ard floor), Paper by Mr. 
А. F. Berry on “ How to Sell ‘ Heat," and Problems Related 
to the Warming of Air and Body." Chairman; Major H 
Richardson, M.C., F.R.S.E., M.LE.E. : 

e Junior Institution of Engineers.— Sir J. Fortescue Fian- 
nery, Bart., M.Inst.C.E., has accepted the invitation of the 
Council to become President of the Institution in succession to 
Capt. H. Riall Sankey. His induction will take place at a 
meeting to be held at the Royal Society of Arts on Friday, 
December 7, when he will deliver his presidential address— 
“Marine Propulsion During Fifty Years." Tickets for the 
meeting, which commences at 7.30 p.m., may be obtained from 
the Secretary of the Institution, 39, Victoria Street. 
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Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 

ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
yery targe pele throughout the United Kingdom, as well as in the British Colonies 
an road. 


New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 135. a year, 6s. 6d. half-year, 3s. 2d. a 
quarter in advance, postage prepaid in the United Kingdom ani abroad. 


Questions to which an answer is zequired must be accompanied by а 124 
stamp for reply. When considered of sufficient interest, the answer will pro 
bably appear in the paper. 


All remittanres payable to the Publishers, S. RENTELL AND CoO., LTD., 36- 
39, Maiden Lane, London W,C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


The outstanding electrical event of the current week 
is undoubtedly the All-British Wireless Exhibition and 
Convention which is being held at 
the White City, Shepherd's Bush. 
Jointly organised by the National 
Association of Radio Manufacturers and  Messrs. 
Bertram Day, this Exhibition is the second one of its 
kind to be held in London, and a run round the many 
stands brings home to the visitor the many marked 
improvements in design and refinements of detail and 
finish which have been introduced in the course of a 
brief twelve months since the first Exhibition closed 
its doors at the Horticultural Hall. 


A Fine Show. 


The growth of the industry during the same period 
is evident from the fact that it would have been phy- 
sically impossible to accommodate the present exhibits 
in the somewhat limited confines of the Horticultural 
Hall, and by 1924 it may be necessary to find an even 
more commodious venue than Hall C. at Shepherd’s 
Bush, which is already filled to repletion with interest- 
ing and attractive exhibits. The final solution of the 
Licensing problem, and publication of the long- 
awaited report has unquestionably reawakened public 
interest in: Broadcasting, and, judging from the popu- 
larity of the Exhibition up to the time of writing, there 
is quite another trade boom in» being. Exhibitors 
generally report good business, and the crowds, on 
Saturday especially, bear evidence in support. 


This is not the place for a detailed description of the 
exhibits, but one or two general remarks will serve 
to indicate the apparent trend of design. Due, no 
doubt, to the new ‘‘ Constructor’s’’ Licence, com- 
ponents have received a good deal of attention from 
designers and manufacturers, and there are quite a 
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number of novel and interesting fitments which will 
make an undoubted appeal to those ingenious and 
energetic individuals who find pleasure and profit in 
assembling their own wireless sets. On the other 
hand, the claims of the more fortunate buyer, able to 
pick and choose his own. elaborate outfit, regardless 
of cost, have not been overlooked, and there are some 
very fine specimens of ‘ wireless furniture ’’ on view 
at many stands. In this connection, it is well for both 
buyer and trader to remember that a highly ornate or 
beautifully finished cabinet does not necessarily house 
an efficient listening-in set, and the cognoscenti will 
be well advised to study electrical, mechanical, wiring, 
and lay-out details before devoting any attention. what- 
ever to the shell which encloses it 

In this connection we noticed an exceptionally well 
thought-out set of the “ Rolls-Royce’’ order, on 
Stand 84. It is a super-seven (valve) Jacobean cabinet 
bureau, wtih enclosed loud speaker, and is generally 
pronounced by those competent to judge of '' wireless 
efficiency " as the pick of the bunch. We hope to 
publish details of this set at a later date. It is a 
veritable triumph of brains and engineering, and 15 
accommodated in a neat and well finished oak cabinet 
with sloping top. 


In the complexities of wireless telephone receiving 


sets the importance of clean, well executed, and 
accessible wiring is frequently overlooked. As a 


matter of fact the actual wiring of a set is one of its 
most vitally important features, and many an other- 
wise excellent combination has been totally ruined 
through lack of appreciation of this obvious fact. 
Capacity and inductance-play such important parts in 
broadcast reception, that every turn or bend in the 
course of a point-to-point connection has its influence 
on the ultimate results obtained from the finished set, 
as has also the too close proximity and resultant 
capacity between wires running approximately parallel 
for quite short distances. These are points often 
totally disregarded by the otherwise careful home con- 
structor, and even by the better known manufacturers 
of complete sets. 


In headphones and loud speakers there is nothing 
very startling or revolutionary on show, but the pro- 
ducts of the leading telephone manufacturers show a 
marked improvement over last year’s standards. The 
popular Claritone Loud Speaker isi to be seen on a 
good miany of the stands, and this year has its com- 
plement in the Claritone Headphone, a very excellent 
production by the same manufacturers, and yielding 
highly efficient results on actual reception. These 
headphones cost no more than the other standard 
British makes, and are certainly good value. We saw 
a letter from a well-known maker of sets announcing 
that he had thoroughly tested these headphones, and 
was so well satisfied with the result that he had decided 
to adopt them as his standard for this season's trade. 


One of the most interesting features of the valve 
section is a new model, with an extremely low filament 
current consumption, which promises to overcome the 
accumulator bugbear. In this connection the 
tremendous popularity of listening-in is bringing out 
verv strikinely the fallibility of the small storage bat- 
tery, and, incidentally, the unreliability of charging 
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stations, garages, etc. With all battery operated 
electrical apparatus the accumulator is almost invari- 
ably the fly in the ointment. „A vital source of supply 
of the essential ‘‘juice,’’ it is prone to giving out at 
the most inopportune times, sulphating, fuming, leak- 
ing, spoiling carpets, etc., and generally constituting 
a chronic electrical nuisance 


Oh. for a certain remedy from this weakness in our 
manifold ingenious electrical schemes, The “ Battery 
Bogie ’’ is a very real one, and in wireless, not oniy 
the L.T. but also the H.T. bogies are always with us. 
One cannot altogether blame the battery makers ; they 
do their best, but the fates, and fundamental prin- 
cipals are against them. Accumulators for H.T. are a 
case of *' out of the frying pan into the fire," for the 
simple reason that what suits any storage battery best 
is hard work and plenty of it, in the shape of regular 
charge and discharge. This is just what the H.T. 
storage batteries in the main will not get, and I pre- 
dict a very brief popularity for this class, although. the 
alternative to frequent and costly renewals of dry-cell 
sections is at first sight attractive. The whole trouble 
lies in the placing of these comparatively delicate 
accessories in the sole charge of a layman user who 
does not appreciate the care and attention essential to 
their continued well-being. ELEKTRON. 


ENGINEERING TRAINING.* 

On Monday, November 5, Mr. A. F. Harmer was in 
the chair at the opening meeting of the informal section 
of the I.E:E., when the president, Dr. A. Russell, 
opened a discussion on "Engineering Training." He 
said it was agreed that a student's training should be 
practical and theoretical, but the difficulty was to 
determine how long each should last. Twenty years ago 
this was a favourite topic for discussion in schools, 
especially in Germany, where they adopted the system 
of a high standard of general training, afterwards 
specialised into sections; but the defect of systems is 
that they are apt to ignore the human factor. 

It is very important in the natioral interest that 
some of the best boys be attracted into the engineering 
side. The public schools aim generally at scholar- 
ships and letters, because successes here reflect glory 
on the school. Engineering success should be equally 
glorious. 

The idea of raising the status of the profession by 
stiffening the examinations is wrong. Clever boys are 
often eccentric and unable to pass examinations credit- 
ably, and he hoped someone in the discussion would 
suggest an alternative to examinations. 

Lieut.-Colonel М. A. J. O'Meara thought the en- 
gineering profession had not attained the status it 
deserves, largely because anyone may term himself 
an engineer. In many foreign countries this is not 
allowed. 

Mr. P. M. Baker had a collection of lantern slides 
showing views of training-school workshops in India 
and in England. He advocated that workshop train- 
ing should follow as closely as possible the actual 
routine of business, so that students clock-on and 
clock-off and produce against cost rates. On the 
question of examinations, the Indian can beat the Euro- 


* Précis of discussion at the I.E.E. Informal meeting en 
November s. 


pean very easily by his ability to memorise whole 
volumes of principles. and .data; 

Professor C. L. Fortescue called attention to the re- 
markable sectionalisation of engineering in the past 
few years, We have administrators, research men, pro- 
duction men, salesmen, draughtsmen, and a -few 
designers. He thought that some of the claims made 
for the field of the research man almost eliminate the 
engineer. Psychology should be taught to salesmen, 
and to production men .a-knowledge of physiology and 
the muscular powers of operatives. 

Dr. К. M. Walmsley-.said that he had been for 
cighteen years connected with thé Senate of London 
University, and in regard to.some of the references to 
examinations he could -not divest himself of-responsi- 
b.lity, but the evils of examinations, as well as their 
inevitableness, were recognised, and the tendency is to 
modify them. He regarded. engineering training as 
consisting of fundamentals that all engineers must 
krow, wheiher they be designers, production men or 
salesmen. 

Dr. F. T. Chapman said that many forms of train- 
ing produce good results, but the old system of five 
years' apprenticeship is no longer held to be adequate. 
X very successful method for training опе grade of 
engineer was apprenticeship combined with eight hours' 
or so of day school training per week. Long periods 
of bench and lathe training are not essential for higher 
grade engineers. 1 

Mr. W. Day wondered whether the aim of training 
sometimes was to produce a certain degree of mental 
nimbleness instead of mental tools. He said the acid 
test of an engineer must always be what can he do, 
not what does he know. The employer requires of 
his men character, capacity for work, energy and in- 
telligence, none of which academic honours guarantee. 

Mr. А. W. Berry and\Major T. Rich spoke of French 
practice. 

Mr. L. W. Phillips also spoke and Dr. Russell 
summed up the points raised and concluded a debate 
of considerable interest. 


EVERSHED'S WIRELESS GENERATOR. 


It has been brought to our notice that in the descrip- 
tion of this machine appearing in our issue dated 
November 2, there is. a statement which might be 
somewhat misleading. This is the reference in paren- 
thesis to the actual output curves shown in Fig. 1, 
which appears at the.top of column. 2, page. 594. 
These curves are output curves in milliamperes, and 
are quite distinct from the large number of curves 
which were plotted experimentally for the determina- 
tion of the amount of ripple. They (ie., the curves 
shown in Fig. 1) were plotted with the aid of a milli- 
ammeter and voltmeter, whilst the Joubert ring was 
used for the ripple curves. 


Birmingham.—At the B’ham and District Electric Club on 
Friday, October 26, a paper was read by Mr. Henry Joseph, 
A.M.I.E.E., on “ Electric Motors in Service," in which the 
lecturer dealt with the installation of motors, the various 
methods of transmission of power, and the causes of break- 
down. There was in the paper a considerable amount of 
criticism of the design of modern motors, and the author sug- 
gested that the craze for mere cheapness in small motors had 
seriously. militated against reliability. Much sound and 
valuable advice was given in connection with the installation 
and maintenance of motors in industrial use. à 
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NEW B.T.-H. RADIO VALVES. 


Until recently the great drawback attendant upon the 
use of valves in wireless receiving has been the 
necessity of having accumulators to heat the filaments. 
Considering the extremely small amount of energy in 
the electron stream liberated from a filament, compared 
with the energy delivered to the same filament by the 
heating battery (usually between one-half and two-and- 
a-half watts), it seems a very inefficient process. So 
far, however, no other method capable of use on a 
practical scale. appears to have been found by which 
we can expel from a cathode a-sufficient number of 
electrons per second to give us a working current. 

For the.same temperature, however, bodies vary 
widely in the number of electrons emitted per second. 
Tungsten, a refracfory metal widely used for filaments, 
will emit about o.3 amp. per sq. cm. at a temperature 
of 2,500 deg. absolute. This is far exceeded by 
thorium, however, from which at a lower temperature 
the emission is many thousandfold that of tungsten. 
This fact is made use of by The British Thomson- 
Houston Co, Ltd., in the production of their type 
В.5 valve, which is now being manufactured at the 
Rugby Works. A process applied to the tungsten 
filament enables a layer of thorium to be deposited on 
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the surface and its great emitting’ properties utilised. 
The result is a valve requiring but one-fifteenth of the 
wattage to heat its filament that is required by what is 
generally known as the ‘‘R” valve. The latter 
requires about 2.6 watts heating energy, i.e., about 
0.65 amp. at 4 volts. The new B.s valve, however, 
requires but 0.18 watt, or o.o06 amp. at з volts, and 
requires, therefore, only a dry battery to operate it. 
While taking this exceedingly small filament energy, 
the B.5 valve is an improvement over the average 
" R" valve as regards the important constants of 
voltage amplification factor and anode resistance. As 
a detector, when used with 20 to 40 volts anode, and as 
an amplifer with 4o to 8o volts, it gives excellent 
service. Р 

Another new receiving valve of larger size and power 
than the above is known as the B.4. Its filament con- 
sumes 0.25 amp. at 6 volts. This valve is designed so 
as to have low anode resistance and high amplification 
factor. It gives excellent results both as detector and 
amplifier, but is particularly suitable for use in all sizes 
of amplifiers, especially those used with the largest size 
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of loud speaker. An anode voltage up to 100 is satis- 
factory. It is advisable to use this valve with a grid 
biasing voltage of minus 4 or 5, when the plate 
voltage is at the maximum of roo. ‘This ensures 
operation at a suitable point on the characteristic 
curve, giving freedom from distortion. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
ient interest to our readers will either be replied to under '' Answers to Corre- 
cpondents ” or replies will be invited from our readers. One shilling will be paid 
sor the question which we select for competitive replies in this column. 


ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а “ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 


The words “ Questions and Answers " or “ Q” and “А” should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 171. 


I have a 10 h.p. motor and the cone insulation on 
the vee rings has given out. How can I build this up 
again?—'' A. C. WARNER." 

QuESTION No. 172. 


Can any reader give working details of the method 
of producing power by means of motor generators for 
motion picture work? I require 75 amperes at 75 
volts.—'* CINEMA OPERATOR." 

(Replies t- Questions Nos. 171 and 172 must be 
received пс. later than December 1, 1923). 


“GRECO” 


Under the brand “ Gecofix,’’ the General Electric Co., 
Ltd., are now placing on the market a complete range 
of domestic electric light fittings to meet a demand 
which now exists for fittings, which, whilst retaining 
the scientific characteristics and general excellence of 
more expensive designs, shall be moderate in price in 
order to bring them within the reach of those living in 
smali houses and flats. 

A new catalogue, No. F. 3,132, has just been issued, 
in which these fittings are fully described and illus- 
trated. We are informed that every item is manu- 
factured by the same craftsmen and designed by the 
same artists who are responsible for the production of 
the company's more elaborate and expensive electric 
light fittings. 

The range includes pendants, hall lanterns, semi- 
indirect fittings, dining-room pendants, dressing-table 
pendants, brackets and electroliers, together with a 
selection of artistic table standards, silk shades, and. 
ornamental glassware. 

An interesting innovation is the scheme whereby three 
standard selections, consisting of six units, one for each 
of the principal rooms in a house, can be obtained as a 
complete outfit Full particulars of these outfits are 
given in a series of small folders, which, we under- 
stand, are available for overprinting with dealers’ 
names and addresses. 
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“ FISHING?’ INTERIOR CONDUITS WITH 
COMPRESSED AIR.* 


An ingenious substitute for the present method of 
'" fishing ” interior conduits by hand with a wire has 
been found by John T. Myers, a Buffalo, N.Y., wire- 
man, who has invented a machine to do the work by 
compressed air. 

The necessity for something different in the line of 
fishing interior conduits came up about the time the 
installation department of the New York Telephone 
Co. started work of installing the telephone system in 
the new Hotel Statler, at Buffalo. The old method 
of fishing conduits with the flat steel fish tape was 
considered too slow for such a big job. 

The apparatus consists of one compressed air tank, 
capable of sustaining 300 pounds test and 150 pounds 
working pressure, and 1} h.p., rro-volt motor heavy 
duty, belted to a four-cylinder air pump mounted on 
four wheels and enclosed with sheet iron, with top cover 
hinged. A check valve was installed between the pump 
and air tank to maintain tank pressure. A gauge was 
installed on the tank for recording the air pressure 
in pounds. 

About 75 pounds pressure was used for blowing and 
fishing the conduits. A relief or safety valve was 
installed on the tank for ‘‘ Safety First," so as to 
prevent any over-compression in the tank, together 
with the necessary hose connections for carrying the 
compressed air to the conduits. This hose was approxi- 
mately 25 feet long. The method of “ fishing ” the 
conduit was as follows :— 

First the conduits were blown out. In all cases every 
conduit was blown clear and clean. Second, after the 
conduits were blown out, they were then ''fished,"' 
with the fish line left in as a pullin line. These lines 
were re-used. The line was fed through a small hole 
in the back of a go-degree nipple, the same size as 
conduit, slightly tapered at the end, allowing the line 
to run through and out the nozzle end. Any suitable 
waste material or ** mouse " was fastened on the fish 
line and inserted in tbe conduit. 

By means of a lever valve located back of the nozzle, 
air was released which forced the “ mouse” on the 
fish line through the conduit. This method proved so 
successful that two men could * clean”? and ''fish"' 
an entire floor consisting of 79 rooms in two days. 
They were also saved a long, laborious job, time and 
money. The approximate cost of this blower equip- 
ment was less than £10 for material—most of it 
second-hand, plus one man's time for one week. This 
blower can be used for cleaning out motors and 
generator armatures, field coils, etc. 


A Pleasing Gifi.—Messrs. Burndept, Ltd., have just recently 
presented a complete wireless receiving set to the wireless 
section of the South African Inst. of Electrical Engineers. It 
was received with much appreciation, 


West Riding (Aire and Calder) Electricity District. —The 
Electricity Commissioners eive notice that they intend to hold 
a local inquiry in the Council Chamber, Town Hall, Bradford, 
on Tuesday, December 4, 1923, at 10.30 a.m., and following 
days, if necessary, with reference to this scheme, and in order 
finally to determine the area of the proposed district. 


*Telephony (Chicago. ) 


Reviews of Books, &c. 


[Books noticed in this column «will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 
. STANDARD LicHTING. Ву Н. C. Cushing, Jr. (New 
York and London. 'Rentell, 15s. net.)— This book 
is compiled by a staff of experts and is endorsed 
by the Lighting Department of the Joint Com- 
mittee for Business Development in the movement to 
'* Electrify," and by the Society for Electrical 
Development. In the preparation of the text 
the aim has been to present information of real practi- 
cal value to both purchaser and the installer of light- 
ing equipment. Such experts as S. E. Doane, G. H. 
Stickney, D. W. Atwater, Ward Harrison, H. H. 
Magdsick, J. R. Colville and M. Luckiesh have con- 
tributed to its pages, and it may be said that it will 
supply a long-felt want in the illuminating engineering 
profession. Illumination fundamentals are adequately 
dealt with in one section of this work, and other 
sections deal very fully with Illumination Design Data, 
Store and Show Window Lighting, Industrial Light- 
ing, School Lighting, etc. The necessity for better 
illumination is strongly advocated throughout, 
and there is no doubt that ‘‘ more light " can be 
substantiated. The evils of glare and specular re- 
flection, and their remedy, receive special considera- 
tion, and it will be appreciated by those who have been, 
and still are, suffering from these causes. The elimina_ 
tion of eye-strain is most necessary if good health 
is to be maintained. The section of the work relating 
to flood lighting is very interesting and indicates the 
enormous strides which have been made in this class 
of lighting during the past few years. In America, the 
'' go ahead’? principles, as far as progress in illumina- 
tion is concerned, must surely convey the impression 
to us in England (and a correct impression, too) that 
we have not been fully alive to the enormous advan- 
tages to be gained from an adequate supply of arti- 
ficial light. Та the home it means more comfort. In 
the street high light intensity can be appreciated since 
it is not only “the silent policeman,’’ but it is a 
sure guard against accidents. In the factory, more 
light and better light means less spoilage and better 
conditions for the worker. Mr. Cushing has accom- 
plished the object for which the book was written, 
and we feel sure that it will have a good sale. 


REPORT Or THE COMMITTEE OF THE PRIvy COUNCIL 
FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, FOR THE 
YEAR 1922-23 (Cmd. 1937). Royal 8vo; Paper үрт; 
pp. iv + 141; one plate. (Н.М. Stationery Office. 
4s. net. By post, 4s. 2d.)— This publication, which 
is the Eighth Annual Report of the Committee of 
Council, gives an account of the work of the Research 
Department during the year ended July 31, 1923. 
The report is divided into the following main 
sections :— 

Report of the Committee of Council. 

Report of the Advisory Council. 

Summary of the Work of the Research Boards and 

Committees of the Department. 
The report is supplemented by appendices giving (x) 
particulars of the Research Boards and Committees of 
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the Department, (2) statistics of grants made to indi- 
viduals, (3) lists of aided researches, 1922-23, (4) a list 
of publications by individuals in receipt of grants, (5) 
an account of developments in the organisation of 
research in India, Egypt, and the Overseas Dominions, 
(6) information concerning Research Associations, (7) 
the enactment of the French Legislature and official 
decree relative to the establishment of the French Re- 
search Department, and (8) a list of Departmental 
publications. An index is added. 


THE REGENT STREET POLYTECHNIC 
SCHOOL OF ENGINEERING AT THE B.T.-H. 
CO.'S DEMONSTRATION ROOMS. 

On the sth inst., the third year students in Elec- 
trical Engineering of the Re;rent Street Polytechnic 
School of Engineering attended an industrial and 
domestic lighting »demonstration at the British 
Thomson-Houston Co.'s Demonstration Rooms, 15, 
Savoy Street, Strand. The party were conducted by 
Mr. Philip Kemp, M.Sc., M.I.E.E. Mr. W. Millner, 
B.Sc., A.M.LE.E., Illuminating Engineer of the 
British Thomson-Houston Co., demonstrated various 
industrial lighting effects, commencing with obsolete 
local lighting, consisting of carbon filament lamps 
and enamelled iron shades (unfortunately a replica of 
the system still in use in many industries), and con- 
cluding with the design of the ideal system of illumina- 
tion in which glare is conspicuous by its absence, and 
the light is perfectly diffused. The demonstration was 
very much appreciated by the visitors, who, although 
perfectly well aware of the progress made during 
recent years in the efficiency of the modern gasfilled 
lamp, were greatly interested in its application to 
industry. Domestic lighting effects were also demon- 
strated, the decorative and charming effects produced 
by artistic designs upon glassware and silk-covered 

shades being appreciated. 


THE WIRELESS EXHIBITION. 


It is hardly necessary to state that the Wireless Exhi- 
bition now open at the White City, Shepherd's Bush, 
is the greatest Wireless Exhibition so far organised 
in this country. A recent development is the fact 
that it is being held, for the first time, in conjunc- 
tion with the National Association of Radio Manu- 
facturers. As there are nearly one hundred exhibitors, 
including practically every manufacturer of note, it is 
impossible for us to deal at all adequately with the 
exhibits, which naturally portray the latest and most 
up-to-date equipment now offered to the public. 

The following are some of the exhibitors :—Ashley 
Wireless Telephone Co., Ltd. (69, Renshaw Street, 
Liverpool) who include a full range of their 
“ Claritone ° appliances in their very complete dis- 
play. As expected, such firms as the British 
Thomson-Houston Co., Ltd., General Electric Co., 
Ltd., Siemens Bros and Co., Ltd., the Sterling 
Telephone and Electric Co., Ltd., and the Western 
Electric Co., Ltd., have spared no effort to make 
their stands thoroughly attractive. A feature of the 
display of the Metropolitan-Vickers Electrical Co., Ltd., 
including ** Cosmos '' sets of all sizes, is their new 
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Radiobrix range of units, uniform in size and design, 
with which a variety of circuits and receiving sets can 
be built up simply biy connecting together the units in 


various combinations. The Igranic Electric Co., 
Ltd. (149, Queen Victoria Street, E.C.4), are dis- 
playing their many well-known accessories, while 


Hazeltine Neutrodyne Radio Sets, Ltd., of the same 
address, show their receiving sets, loud speakers, and 
frame aerials. All kinds of accumulators for wireless 
are shown by the Chloride Electrical Storage Co., 
Ltd., the Hart Accumulator Co., Ltd., and others, 
while various dry and other cells may be inspected. 
The Edison-Swan Electric Co., Ltd., are showing a 
complete range of receiving sets, and practically 
every necessity, including, of course, ‘‘ Ediswan " 
valves of all types. In this connection it is interesting 
to note that the first valves to be made either in this 
country or any other were made at the Ediswan 
Works at Ponders End. A very handy Ediswan 
wireless catalogue has just been issued. 

The Marconi stands and the daily Broadcast con- 
certs in the B.B.C. Demonstration Hall, the stage 
being a replica of that at 2LO Savoy Hill, W.C.2, 
are a very attractive feature of the Exhibition, which 
should be visited by all interested in wireless before 
the closing date, November 217. 


ELECTRICAL PROGRESS PORTRAYED IN THE 
LORD MAYOR'S SHOW. 


The Lord Mayor's Show this year was largely 
devoted to representing the progress of British 
Industry Across the Ages, the Electrical Industry 
being represented by a car provided by the British 
Electrical Development Association. 

In view of the difficulty in dealing with so large a 
subject, and particularly of using attractive lighting 
schemes in the daytime, it was decided to put up a 
representation of a modern electrical development of 
the greatest use and interest to everyone, and not 
yet so well known by the geueral public as many 
other methods of employing electrical energy. 

The car represented briefly the progress of the art 
of cookery, showing, in comparison with the early 
methods of preparing food with the crudest imple- 
ments over an open fire, the modern and rapidly 
developing use of electricity in the kitchen. The electric 
cooker, which was in operation during the progress 
of the car along the route, was supplied with energy 
from a battery carried upon the vehicle, which was an 
electric one driven by an Ironclad Exide standard vehicle 
battery. The car was loaned by the Metropolitan 
Borough of Hackney, to whom the E.D.A. wish to 
acknowledge the kind and prompt assistance received 
in getting this display together at short notice 
through Mr. L. L. Robinson and his staff. Also to the 
Chloride Electrical Storage Co., Ltd., for the loan of 
batterv; and the British Electric Transformer Co., 
Ltd., for adapting a Hackney cooker to the voltage 
available, and for the assistance of a demonstrator. 


Dutch East Indies.—According to the report of the British 
Commercial Agent in Batavia, as printed in the current issue 
of the Board of Trade Journal, there is now a particularly 
good demand for electric fittings, while the surplus stock of all 
engineering lines s being consumed, so that an improvement in 
the engineering trade may be expected before the end of the 
year. 
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Trade N Notes. 


"Twentieth Century Advertising," edited by Mr. J. Murray 
Allison, is a splendid production which will appeal to all pub- 
licity experts and advertising managers, as it contains a large 
amount of information of direct mterest to such readers, · The 
price 15 2s. 6d. per issue, and the publishing offices are at Bush 


House, Aldwych, London, W.C.2. 

Hammer Drills Circular No. 89 has been issued by the 
Consolidated Pneumatic Tool Co., Ltd., of 170, Piccadilly, 
London, W.1. It describes the latest types of pneumatic 


kammers and air-compressor plants, and should therefore be of 
interest to road-making engineers and others. 

From the Sun Electrical Co., Ltd., of 118, сша Cross 
Road, London, W.C.2, we have received a neat ;2-pp. cata- 
iogue of Brascolite electric-light fittings, for which there should 
be a good market in the electrical trade. 


Electros of the E.D.A. three prize slogans can now be 
obtained from the offices at 15, Savoy Street, Strand, price ss. 
each, and it. is suggested that they would act as excellent 


advertisements of electricity on the ordinary trade envelopes. 
It is to be hoped that full advantage will be taken of this 


suggestion, because there is no doubt tha* envelopes with 
effective printing thereon do attract attention, and it is of 


course up to us all to do our best to develop the electrical 
trade in every way possible. 

A leaflet from the Hart Accumulator Co., 
31.15), gives price and essential particulars оѓ 
batteries for Morris cars. We note that these 
high capacity, low .internal resistance, and 
voltage. 

The Midland Electric Manuiacturing Co., Ltd. (Barford Street, 
Birmingham), have just issued a new illustrated ciatalogue of 
their well-known ironclad switch and fuse gear. In the 56 
pages of the list is given a full account of the design and 
construction of M.E.M. specialities, together with a great deal 
of information and many pages of tables useful to the installa- 
tion engineer. For the electrical wholesaler selling points are 
carefully detailed, so as to simplify the work of the salesman 
as much as possible. Many new designs are shown, and prices 
have been reduced. will be sent to trade buyers on 
iapplication. 

An excellent catalogue of steam and electric cranes has been 
issued by the Bedford Engineering Co., of Bedford. It contains 
a wellillustrated description of the various types manufactured 
by the company, and should therefore be of direct interest to 
central-station engineers and electrical manufacturers generally, 
to whom it will be willingly sent on receipt of proper official 
application. 


Ltd. (Stratford, 
“Hart ? starter 
batteries have 
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Various Items. 


Inst. of Engineering Inspection.—An interesting programme of 
the work of the session 1923-4 has been issued by the Secretary 
of the Inst. of Engineering Inspection, Palace Chambers, West- 
minster, London, S.W.r. We notice that on Monday next, the 
toth inst., there will be a reception and dance at the Hyde 
Park Hotel; on Thursday, the 22nd inst., a morning visit to 
Lots Road Power Station; and on Wednesday, December 5, 
a morning visit tc the Inspection Dept. of the Royal Arsenal, 
Woolwich. Other interesting meetings and visits have been 
arranged but space does not permit us to deal with them at 
length. Full particulars may be obtained on application to the 
Secretary of the institution. 


Nottingham.—-The utilisation of waste hot water from the 
electricity power stations is figuring prominently now in the 
municipal election campaign. The Labour candidate in one of 
the big, industrial wards in the centre of the city introduced 
the matter at one of his meetings a few days ago. The idea 
was promptly denounced as being hare-brained, with the result 
that technicians have taken. a hand in the discussion.and point 
out that central heating is a definitely established feature in 
all modern American towns, and that in Manchester the was'e 
hot water, instead of being got rid of in cooling towers, is 
used to heat a huge block of buildings situated near by. Un 
fortunately for the candidate who first brought the matter 
forward, the new power station now in course of erection 
in Nottingham is over two miles away from his ward, and 
consequently the scheme of laying insulated pipes through 
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existing city roads so that the voters in his district may 
obtain the advantages of central heating free of charge is 
scarcely practicable. 

B.E.X., 1924.—F.D.A. has issued a well- printed illustration 
of the great B.E.X. as it appeared at the end of October. 
Arrows engraved thereon point out the positions of the various 
buildings, as well as the uses for which they have been designed, 
and the position which will be occupied by the united display 
of the electric supply industry is shown boldly within red lines. 
[t should be a grand advertisement for all of us. 

Ediswan Catalogues. —Included in a new series of sectional 
catalogues issued by the Edison Swan Electric Со., Ltd. 
(123/5, Victoria Street, E.C.4), are the following sections :— 
D.C. Motors; House Service Cut-outs, Joint Boxes and Colliery 
Fittings: Accessories; the “ Ediswan ” House-wiring System ; 
Fans, Wireless Equipment; and last, but not least, Lamps. АП 
are concise, convenient, complete and of the handy size—84 in. 
by 54 in. 

Mestings.—The Inst. of Production Engineers will meet at 
7.30 p.m. on Wednesday, the 21st inst, at the Engineers’ Club, 
Coventry Street, London, W.1, when Mr. А. W. Swan, B.A.Sc., 
of the Sterling Telephone and Electric Co., Ltd., Dagenham, 
Essex, will deliver a paper dealing with * The Use of Charts 
in Engineering." All interested are invited to attend, whether 
members of the Institution or not, and no tickets are neces- 
sary. The next Wireless Section meeting of the L.E.E. 
will be held in the Lecture Theatre of the Institution on 
Wednesday, the 21st inst., at 6 p.m. Subject: “Periodic Trigger 
Reception," by E. V. Appleton and F. S. Thompson; and *A 
Dynamic Model of a Valve and Oscillating Circuit," by R. C. 
Clinker. The Junior Inst. of Engineers will meet at 39, Vic- 
toria Stree& Westminster, S.W.r, on Friday, the r6th inst., 


annual general meeting. Also on Friday, the 23rd inst., lec- 
turette, “Technical Arbitrations a. by W. <A.  .Tookey, 
M.I.Mech.E. (Past-Chairmian), and on Friday, December 7, at 


the Royal, Society of Arts, John Street, Adelphi, when Sir J. 
Fortescue Flannery, Rart., will he inducted President of the 
Institution and deliver his address. All at 7.30 p.m. 


IMPORTANT to all SUPERVISORY WORKERS 
in the ELECTRICAL INDUSTRY. 


THE NATIONAL ASSOCIATION aan 
OF SUPERVISING ELECTRICIANS 


Is the RECOGNISED ORGANISATION 
for all Supervisory Workers in the 
Electrical Industry. 


It is the only Society catering exclusively for such employees 
throughout the Industry. 


TRADE, FINANCIAL, EDUCATIONAL, AND OTHER BENEFITS. 


Do not overlook the importance of being a member of an Association 
composed entirely of Practical Technical Men. 


Membership is Recognised as a Qualification 
Full parti-ulars may be obtained from District Representatives or the 
General Secretary, National Association of Supervising Electricians, 

82, Victorta Street, London, S.W.1. 
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SIEMENS WIRELESS EQUIPMENT. 


At the recent Wireless Exhibition, Messrs. Siemens 
Bros. and Co., Ltd., made a very effective display, 
which included the S.B.39 three-valve receiving set, 
designed with a view to minimising interference from 
other stations. This set will permit, for instance, of 
listening-in in London to the Birmingham, Newcastle, 
or Glasgow stations without any interference from 
2LO, even if it is used in proximity to the latter. 
For this purpose the set is equipped not only with the 
usual arrangements for tuning the aerial, but also 
with a loosely coupled closed (secondary) circuit. |For 
the convenience of fnding distant stations, or in cases 
where no interference takes place from other stations, 
the set is arranged so that it can be used on the aerial 
circuit alone, cutting out the intermediate circuit. Pro- 
vision is made for cutting out the third valve (low- 
frequency amplifier), as this amplification is in many 
cases not required. 

The set consists of an aerial tuner, one H.F., one 
rectifying valve and one L.F. valve (all “К” type). 
The valves are on the back of the panel, and the 
cabinet provides room for the H.T. battery, so that 
the set is self-contained except for the filament 
accumulator battery and aerial and earth connections. 
Thus the set, when installed, requires only four wires, 
and the only additional apparatus is the accumulator 
battery. It is therefore particularly suitable for 
installing in reception rooms, or wherever a compact 
and neat appearance is desirable. The tuner covers a 
wave-length of from 300 metres to 2,800 metres with 
the usual amateur aerial, thus embracing all British 
broadcasting wave-lengths and French wireless tele- 
phone transmissions. 

If the aerial and earth are connected to the terminals 
marked “Aerial т” and *' Earth г?’ respectively, the 
apparatus provides for the use of a tuned closed cir- 
cuit coupled to the aerial circuit, thus making the set 
highly selective. Two circular switches, with ten studs 
each, and two condensers permit of the adjustment of 
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the two circuits for the different wave-lengths, A 
vernier condenser is provided in the closed circuit so as 
to facilitate very fine adjustment of the tuning. There 
are two change-over switches for connecting the con- 
densers in series or parallel with the corresponding 
inductance. 

If the aerial and earth are connected to the terminals 
marked "Aerial 2 " and ‘‘ Earth 2"' respectively, the 
closed tuned circuit is cut out. This is convenient 
when searching for distant stations for which ithe 
adjustments are not accurately known, or for broad- 
casting reception in localities where there is little 
jamming. 

The H.F. valve is arranged for a sensitive grid con- 
trol by means of a potentiometer, whilst the plate 
circuit of the H.F. valve is tuned to the wave-length 


of the incoming signals by means of a ro-position 


switch and a tuning condenser. The rectifying valve 
contains in its plate circuit a reaction coil (circuit 


approved by the Postmaster-General), which is coupled 
to the tuning inductance of the plate circuit of the 
H.F. valve. A two-way switch is provided for vary- 
ing the inductance value of this coil, whilst the coupling 
can be varied by means of a handle mounted on top of 
the cabinet. The L.F. or note-magnifying valve can 
be disconnected by means of a switch, so that the set 
may be used as a two-valve set. The filament of each 
valve is Separately controlled, thus increasing the 
selectivity of the set. The telephones art connected 
by means of plug sockets. Two sockets are arranged 
for high-resistance telephones, and two pairs of sockets 


for either one, or two pairs of low-resistance 
telephones. The size of the panel is 18 in. long by 
17 in. high by 12 in. maximum depth. 


In addition, the Siemens type C.V. simple receiving 
set was shown, also the two-valve low-frequency am- 
plifier, type S.B.36, which has been designed for use 
with it. The instrument, which is contained in a 
compact polished mahogany box measuring about 9 in. 
by rr in. by 8 in. high, is fitted with a telephone 
transformer adjusted for use with 120-ohm. head tele- 
phones, so that maximum efficiency is obtained with 
the same telephones as are used with the receiver type 
C.V. Sockets are provided for two pairs of head 
telephones. For use in country districts or other 
places where there are no facilities for recharging 
accumulators, the company manufacture a special dry 
battery for the filament circuit. This battery has a 
sufficiently large output to permit of the set being 
worked for one hour per day for about six months at 
a cost of only slightly higher than for an accumu- 
lator, taking into consideration prime cost, renewals, 
and—in the case of the accumulator—the cost of 
periodically recharging. D.E.R. valves may be used 
if thought desirable. 

The Siemens loud-speaker, which has good acoustic 
properties, is made in three types, for 120, 2,000 and 
4,000 ohms respectively. The low-resistance type, 
used in conjunction with a Siemens telephone trans- 
former, is generally recommended, as this arrangement 
overcomes the troubles inherent in high-resistancc 
receivers due to body capacity effects, and permits of 
a more robust winding being employed in the loud- 
speaker. 

Other exhibits included inductance coils, telephone 
head-sets, aerial protective devices, dry cells, ebonite, in 


the manufacture of which Messrs. Siemens have had 
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considerable experience, and ebonite parts, etc. For 
the telephone head-sets the following advantages are 


claimed: (r) The terminals are enclosed so as to Wie. 
vent the receiving circuit being interfered with; (2) 


the ear-pieces are provided with a groove on the sur- 
face to minimise the condensation of moisture; (3) 
the headband is attached to the telephone receiver by a 
ball-an-socket joint, designed to allow the ear- 
pieces to take up a comfortable position against the 
ear, and also to enable a receiver to be moved without 
dismantling the headband. 


THE GYRO COMPASS. 

For many centuries the property possessed by a 
magnetic needle of pointing to the magnetic north 
when freely suspended. has been known to man. The 
Chinese claim to have used the magnetic compass as 
far back as 2,400 B.c., and it has always been one 
of man's most cherished possessions. Despite the 
greatest care, however, it has never been an instrument 
cf great accuracy, and of recent years its use in steel 
ships has become a matter of increasing difficulty. 
The directive force of the earth’s maenetism is small, 
and in steel ships, where the whole fabric is magnetised, 
the corrections which have to be applied to it make 
it a difficult instrument to use. It is only of recent 
years that it occurred to inventors that it could be 
replaced by an instrument depending on an entirely 
different principle. The properties of the spinning 
top, and its seeming opposition to the force of gravity, 
have impressed thinkers of many ages, and volumes 
have been written on the subject. All this research, 
however, has only seemed to complicate matters, and 
it has been left to the present generation to sort out 
from the mass of abstruse calculations of older 
mathematicians the work which was of practical value. 
The first gyroscopic compass was made by. Foucault. 
It had three degrees of freedom, i.e., it could move in 
three directions normally inclined to one another. About 
two years later, Hopkins applied an clectric motor to 
Foucault's gyro, and with this electrically driven instru- 
ment obtained far better results. This gyro was satis- 
factory on a stationary body, but when subjected to 
movement acted in the same w ay as a pendulum, re- 

sponding to acceleration pressures and various other 
disturbing factors, thus setting up oscillations which 
made the instrument useless at sea. Modern inventors 
have produced an instrument which is sufficiently sensi- 
tive to the movements of the carth, but not affected by 
the greater disturbing forces due to the motion of a 
ship. 

The underlying principte of the gyro compass is 
this: Any rotating mass follows different laws EA 
those which apply to bodies at rest. For instance, -a 
spinning wheel can be moved in a straight О шок 
resistance or reaction; but if it be moved in a curved 
path different phenomena are observed. ^ The wheel 
will always tend to move in such a direction as to 
bring its axis of rotation parallel to the axis of any 
external angular force, and so that its direction of 
rotation is the same as the direction of rotation of the 
angular force. Angular motion of this sort is known 
as Gyroscopic Precession. ‘This principle of Precession, 
together with Fixity of the plane of rotation, form the 
basis of the action of the gyro compass. The principle 
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of Fixity of the plane of rotation is illustrated by Fig. 1. 
It is the property а. spinning wheel possesses of main- 
taining its axis in a fixed direction in space; «^*^ 
| Tn Fig. 1 , Suppose А 46 be a rotating Ww heel, having 
three degrees of freedom, and mounted upon & rotating 
body. I the body is r6tated through 45 degrees, im 
the: direction shown, the wheel will move to 41, keeping 


| A 
А i 


Fs! 


its axis in the same direction as at 4, and its plane 
of rotation parallel to that at 4. It will be noted that 
the relative effect is equivalent to the rotating body 
being fixed, and the end marked JV rising. - 

Now replace the spinning wheel by a gyro compass, 
and the rotating body by the carth. Assume the com- 
pass to be at the equator, and the end of the wheel 
shaft marked M to be pointing east. As the earth 
‘rotates the wheel -will maintain its plane of rotation 
fixed in space, which is equivalent to the M end of the 
"wheel rising, as in the previous case. Fig. 2 is a 
‘diagrammatic representation of a compass: a is the 


£ 


Card 


Fic. 
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spinning wheel or gyro, and is mounted in horizontal 
bearings b ; c is a horizontal ring mounted on a vertical 
ring e by means of hearings d—d. The ring e can. 
also turn on a vertical bearing f. Connected to c at the 
point h js.a pendulum g. 

As the M end of the wheel rises the pendulum g 
rises, and will apply a torque to the ring c, and, there- 
fore, to the wheel a about the horizontal axis d—d. 
This torque, instead of causing motion about d—d, 
causes precession about f—f, and counter-clockwise, 
i.e., the M end of the wheel will move towards the.: 
north. The north end of the wheel will continue to 
rise until ше axis of spin lies in the, plane of the 
eaith’s axis The velocity of precession is then a 
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maximum on account of the maximum inclination of 
the axis of the wheel. This will carry it past the meri- 
dian, after which the W end of the axis will begin to 
fall, as it will then be in the position 5 in Fig. т. 
With the arrangement shown in Fig. 2, the wheel will 
precess to a position as many degrees west of the 
meridian as it originally was east, after which it will 
swing back again to its original position. This is over- 
come by mounting the pendulum g in a slightly 
different manner, so that the torque is applied to an 
axis slightly inclined to d—d. On this account, if the 
wheel is started, say, 9o degrees east of the meridian, 
it will cross the meridian to a point about 30 degrees 
west, then back to 10 degrees east, etc., and presently 
settle exactly on the meridian. 

In the “Sperry " gyro compass the wheel rotates in 
vacuo at about 8,600 r.p.m., and a directive force is 
developed of about 200,000 dyne-cm. at the equator. 
It can, therefore, be simply proved that the directive 
force of the gyro compass is about 29o times as great 
as that of the magnetic compass. 

Whilst on land. the directive force of the gyro com- 
pass is due wholly to the easterly motion of the earth, 
bui when mounted on a moving body the gyro receives 
a mixed motion, which gives a deflection from the meri- 
dian. This deflection is due to three variables: the 
speed, meridianal component of the course, and the 
latitude. As a result of this mixed motion, we get a 
total deflection given by the formula :— 


10) = @ cos + ctan Z 
cos L = 

Where D is the total deflection, c and cı are constants, 
H is the number of degrees between ship's head and 
north, S is speed in knots, and Z the iatitude in degrees. 
This formula is not used, however, owing to the intro- 
duction of an automatic correction apparatus, by means 
of which all the components of deflection are compen- 
sated for, so that all readings of the compass are held 
directly on the meridian. 

One of the many advantages of the gyro compass 
over the magnetic is that its readings may be electric- 
ally transmitted to any number of repeating compasses. 
Hence the master compass can be placed in any part 
of the ship, a distinct advantage in the case of ships 
of war, when it js essentiel that the master compass 
be under armour. 


DRY BATTERY MARCONI VALVE. 


One of the most interesting exhibits made by the 
General Electric Co., Ltd., at the All-British Wire- 
less Exhibition was a new Marconi valve (type D.E.3) 
for operation by a dry battery, the filament current 
being 0.06 amps. at 2.4 to 3 volts. The characteristic 
enables it to be used as a detector, or as a low or high 
frequency amplifler, in substitution for the ordinary 
“R” type valve in standard receiving sets. The 
plate voltage which may be applied can be varied 
between the limits of 30 and 80, the general value 
being of the order of 45. As emission of this valve is 
6 milliamps, it is suitable for working a loud-speaker. 
By the marketing of this type of valve isolated country 
places with no accumulator charging facilities are now 
able to listen-in. At the same time the demand for 
portable loud-speaker receiving sets for use out of 
doors is likely to increase. 
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PACKING OF BRAIDED CABLES. 


All sizes of braided cables up to 7/.029's inclusive, 
both CMA and NA, are now packed by British 
Insulated and Helsby Cables, Ltd., in a separate 
circular cardboard box. This supersedes the method 
of wrapping the coils with hessian. 

The boxes are unique, being manufactured to the 
company's registered design. The advantages, whicb 
should prove good selling points, are:— 

(1) The coils in boxes are as convenient to handle 
as the hessian lapped coils, as owing to a circular hole 
which is provided in the centre of the box one or 
more coils can easily be carried on a wireman's агт, 

(2) All that is necessary in order to get at the coil 
is to cut three tapes and then to lift the coi! out of 
the box. This does away with unwinding long lengths 
of hessian, thus preventing the untidiness now prevail- 
ing when the coils are unwrapped. _ ! 

(3) The boxes are distinotively printed in red and 
black according to the colour of the cable, and they 
may be picked out at a glance. = 

(4) If the whole coil is not used, the remaining por- 
tion can be put back in the box and kept in good 
condition, 

(s) Each box is’ clearly labelled so as to show the 
size and grade, or class of cable, and this should prove 
useful to anyone stocking the cables, as the particular 
cable required can be identified at once, and, in addi- 
tion, the CMA or NA sealed label respectively 1s round 
the coil as in the past. 

(6) The box is not charged for and need not be 
returned. 


Stock orders now supplied are contained in the 
boxes, but the B.I. and H. Co. hope, however, that 
every effort will be made to dispose of old stock before 
starting to sell the boxed cable. 


Original from 
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PROGRESS IN ILLUMINATING’ ENGINEERING. 


_ The opening meeting of the Illuminating Engineering 
Society took place on November 13, the chair being 
taken by Mr. L. Gaster, who also presented the usual 
report of progress during ithe vacation. Mr. Gaster 
remarked that industrial lighting continued to receive 
much attention, a feature being the good results that 
had followed co-operation between the Home Office 
Factory Department and the Joint Industrial Councils 
of leading industries. A recognition of the importance 
of illumination is afforded by the appointment of a 
special committee to deal with outstanding lighting 
problems by the Department of Scientific and Industrial 
Research, and by the creation of the Association of 
Public Lighting Engineers, which will, it is hoped, do 
useful work in supplementing the efforts of the 
Illuminating Engineering Society to improve street 
lighting. Another sign of the times is the increasing 
attention being paid to propaganda work by the leading 
firms concerned with lamps and lighting appliances, 
which can also do good work in making the conclusions 
arrived at in discussions of the society more widely 
known. 

The report of the committee on progress in lamps 
and Lighting appliances also laid stress on these 
educational efforts and оп the growing tendency 
towards standardisation exemplified by agreement on 
a series of standard lamps for motor-car headlights 
suitable for all the leading British makes of cars. 


Following Mr. Gaster's report, Mr. A. Cunningham 
gave a short account of the tests now being undertaken 
on the leading railways with a view to establishing 
standards for the lighting of important station plat- 
forms, goods yards, etc. The latter is of special 
importance in view of the fact that work in these vards 
is so consistently done by night, Mr. J. G. Clark 
presented a brief review of the National Gas Exhibition, 
and Mr. Phillip Sugg alluded to developments in gas- 
fixture design. 


Mr. L. E. Buckell was responsible for an interesting 
demonstration of some recent forms of lamps, including 
large gasfilled types consuming 3-4 kw. and lamps 
sprayed by the new china-clay process, giving a very 
soft and well-diffused light with, it was stated, a 
relatively low absorbtion. Mr. E. Greetham described 
and showed the new form of “* Pointolite " outfit, 
explaining how, for the first time, this form of lamp 
could now be used for A.C. as well as D.C. 


Miss Beatrice Irwin explained the Irwin Colour 
Filter system and showed a variety of hand-painted 
cylinders in pleasing combinations of colours which 
were claimed to give a light that is very restful to the 
eyes, and Capt. Stroud showed some highly decora- 
tive Holophane units equipped with an inner screen 
by which various colour combinations could be pro- 
duced. Mr. E. T. Ruthven Murray exhibited some of 
the latest types of '' Internalite " signs. 


There were thus quite a variety of interesting novel- 
ties shown, and a vote of thanks to the exhibitors and 
speakers terminated the proceedings, after which the 
chairman announced that the next meeting would be 
held on December 11, when a paper on ‘‘ The Applica- 
tion of Illuminating Engineering in Practice " would be 
read by Мг. G. Herbert and Mr, К. A. Ives. 


AN ELLISON GATE-END CIRCUIT BREAKER. 


. For the many engineers preferring an air-breaker 
instead of an oil-break circuit breaker in collieries, 
where a portable automatic circuit breaker is used at 
gate-ends with a plug connector for a trailing cable, a 
new George Ellison design fulfils all the duty require- 
ments and complies with the Coal Mines Act. 

This Ellison magnetic blow-out gate-end breaker is 
contained in a heavy explosion-proof cast-iron box 
mounted on a sleigh or ''skid" frame, with a plug 
and socket trailing cable connector fitted to the case 
and interlocked with the operating handle. 

The apparatus is heavy because of the liberal use ol 
materials in its construction, but it can be transported 
without risk of injury to its parts, and the sleigh- 
mounting enables it to be easily hauled over rough 
ground. : 

The circuit breaker is the magneto blow-out type for 
both A.C. and D.C., with a high breaking capacity con- 
trolled by an effective series connected magnetic field. 
Its parts are assembled on a cast-iron frame which is 
bolted in the case. The complete breaker, together 
with the no-volt and overload releases and time lags, 
can be removed easily from the box for overhauling. 

The handle is a massive gun-metal casting, limited 
in its travel by stops plainly marked to show the “on " 
and “off ” positions, and no undue stress can be thrown 
on the internal moving pants. One handle suffices for 
closing and opening the breaker, and it is '' free "" of 
the breaker if automatic release conditions prevail. 
The trip adjustment and time lag devices are inside 
the case, so that they cannot be interfered with by 
unauthorised persons. " 

The plug and socket connector for the trailing cable 
is contained in gun-metal casings interlocked to pre- 
vent the withdrawal of the plug when the breaker is 
closed, and the fixed contact half is provided with a 
screw cap which may be locked in position when the 
plug is not in use. The plug contacts are of Ellison’s 
patent spring type, comprising spears of copper rod 
which enter sockets made of phosphor-bronze spiral 
springs contained in cylindrical blocks. Arrangements 
are provided to secure an efficient earthing connection 
in accordance with H.O. Regulations. 

The plug connector, which will take C. T. S. cables up 
to 248/.018, may be arranged to insert one way only, 
or a reversible plug can be supplied to change the 
direction of rotation of ithe motor. 

CENE. =... 


Tenders Accepted.— Siemens and English Electric Lamp (Cox 
Ltd., have secured a contract from the Admiralty for the 
supply of a large number of their Spiralised Metal Filament 
Traction Type Electric Lamps. 

Meetings.—The joint meeting of the Т.Е.Е. and the Société 
des Jngenieurs Civils de France (British Section) was held 
in the Lecture Theatre of the Institution on Thursday, 22nd 
inst., at six p.m. Paper: “ The Electrification of the Midi 
Railway," by Monsieur A. Bachellery. 

The Engineers' Club.—At the second annual general meeting 
which was held on the 14th inst., the president, Sir Robert 
Hadfield, was in the chair, and congratulated the members on 
the results shown in the report and accounts, which he thought 
were surprisingly good in view of the adverse trading condi- 
tions in the engineering industry during the last twelve months. 
Sir Joseph Isherwood, Bart., was elected president for the 
ensuing year, and Sir T. Harris Spencer and Mr. C. H. 
Wordingham were elected vice-presidents. Mr. Howard Foulds 
was elected to the board to fill a vacancy caused by the death 
of Mr. H, T. Wilkinson. 
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BRITTAINS ELECTRIC MOTOR CO. 


(Formerly Langdon-Davies Motor Co.) 


110,CannonSSt., London, E.C. 


Telegrams: '"Damophon, London." 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of o:r design and workman- 
ship has never been questioned. 


Reorganisation and improved methods of 


Iliustration shows a 40 B.H.P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design YOUR ENQUIRIES WILL BE 

maintained throughout. PROMPTLY DEALT WITH. 


Of course we really want your orders, but we don’t advertise for them. When we have induced you to send us your enquiry, the task of our 
advertising department is accomplished. We then have the opportunity of putting our case before you in the form of a tender supported by 
explanatory literature, illustrations, drawings and examples. We rely on being able to satisfy you as to price, quality, design and delivery. 
If it seems desirable to discuss our proposals on the spot, one of our engineer representatives is ready to wait upon you for this purpose. 
Should you, after all, decide to place your order elsewhere, we shall make one request only in accepting your decision, i.e. that you 
continue to send us your enquiries, and allow us to try again. j ¥ 


Johnson & Phillips, Ltd., Charlton, London, S.E.7. 


City Office and Stores—1z, Union Court, Old Broad Street, Е.С. 2. 
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British 


Government, and they are all being 


re-wired with 


Back view of our 
World-known and 
famous ‘‘ HEART 
BRAND” Cutting 
or Bell Pliers in 
all sizes, 
tc 7 in. rising 
by 4 in., and 
8in., 9in. and 
10 in. sizes. 


4 in, 


NOTICE THE REAMER ON JAWS 3&7- 


Patent applied for and design registered. 


C. 200R. 
6 in. size only, 
something new ү 
in Pliers, that 
is a reamer 
for removing 
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tubing 
without 
the use of 
extra tools 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


JOHN OAKEY & 


SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Cakey's “Flexible Twilled" Emery Cloth. 


neers, Sewin 


Machine, Lock and Scale Mzkers, and all 


urposes where 


For En 
great STRENGTH. DURABILITY and PERFECT FLEXIBILITY are required. 


FLINT & GARNET PAPER IN ROLLS. 
so yards long by 18 in., ao in., 24 in., зо in., 36 in., 40 in., 42 in, & 43 in, wide. 


“WELLINGTON” EMERY WHEELS. 


Scotti: 
Horse Guards ` OwydyrHouse Whi 


FE-NLE Y Cables & Wires 
by Mann, Egerton & Co., Ltd., Norwich & London. 


W. T. HENLEY'S TELEGRAPH WORKS CO., LTD., Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, 8.E. 1 
ALL BRITISH MADE, 
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BEN/AM 


REFLECTOR 
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LIGHTING 
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Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 

ELEcTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 135. à year, 6s. 6d. half-year, 3s. 9d. a 
quarter in advance, postage prepaid in the United Kingdom an abroad. 


Questions to which an answer is zequired must be accompanied by a 134. 
*tamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittanres payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London W.C.2. "Telephone No. 2460 Gerrard. 


Current Topics. 


The era of the scintillating, flashing, kaleidosccpic, 
pictorial, and announcing sign is undoubtedly in 
Р К being, and in Central London, at all 
events, it 1s difficult to lose sight of 
some form . of illuminated ` and 
| attractive advertisement at any time 
after sunset. These signs constitute a great attrac- 
tion and unquestionably rivet the attention of the 
public for the time being ; but their lay-out and design 
calls for the most careful consideration, if they are to 
prove a real success as advertising media. The more 
ingenious, highly coloured, and attractive examples 
claim the longest attention on the part of the onlooker, 
but this is to little purpose if the scheme of the sign is 
not more or less directly associated with the character 
cf the goods it is supposed to advertise. 


The Flashing 
Sign. 


There are.too many of these signs in which, the 
underlying basic advertising appeal has been sacri- 
ficed to ingenuity and novelty, with the result that 
people remember and discuss the latter, but entirely 
overlook or forget the former, and the sign thus misses 
its * pull.” Of the manifold varieties of these signs 
now extant I am inclined to yield the true advertising 
palm to the Geissler tube effects, in which the name, 
trade mark, or slogan is laid out in bent glass tubing 
rendered luminous in various attractive colours by a 
continuous H.T. discharge’ supplied by an induction 
coil or Tesla transformer. Such signs are extremely 
effective; and, due to the uninterrupted outline of the 
picture or lettering, are much more legible and 
prominent than the examples which rely upon a series 
of individual bulbs mounted to form a design or text. 


There is another point about these signs which is 
well to bear in mind, having regard to the ever 
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increasing popularity of broadcasting. They consti- 
tute an addition to the many disturbing factors in 
London, and other large cities, which have an influ- 
ence on the quality of the reccived speech or music. 
As all listeners-in will be aware, it is a physical impos- 
sibility to obtain good and clear results from broad- 
casting in the centre area of London and other cities 
and towns where electric railways, tramways, lifts, 
motors, A.C. power, and other influences abound. It 
is these disturbances which contribute in no small 
degree to the universal failure of public demonstrations 
cf broadcast reception. Were I in the trade I should 
never demonstrate to my clients in town, but locate 
my demonstration set in a favourable suburb, away 
from these disturbing influences. 


The flashing sign contributes its quota to the 
extraneous noises of broadcast reception, and as an 
indication that this influence is recognised, these signs 
at the recent All-British Wireless Exhibition at the 
White City, Shepherd's Bush, were ordered to be 
switched off during broadcasting hours, so that they 
should not interfere with the demonstrations of trans- 
mission and reception given in the hall itself during 
the progress of the Exhibition. Incidentally, the 
phenomenal success.of this, the second annual All- 
British Wireless Exhibition and Convention to be held 
in London, entirely negatives the prophecies of those 
dismal pessimists who foretold that broadcasting was 
only a passing craze, and would soon die out, like 
roller-skating. On the contrary, it has undoubtedly 
caught the public fancy, and the world and his wife 
have been to Shepherd’s Bush during the last ten days. 


At the time of writing these notes the Exhibition is 
still open, and has yet three days to run before the 
original fortnight is completed. Notwithstanding this 
long run, the attendance shows no signs of falling off, 
and the halls, during the afternoons and evenings 
more particularly, have been constantly crowded with 
interested visitors and trade representatives from all 
over the country, anxious to fix up contracts for the 
season's trade, and inspect the goods of the leading 
wireless manufacturers at first hand. If the experi- 
ences of the stand attendants are anything to go by, 
there is a very humorous side to wireless, born no 
doubt of popular ignorance concerning technical 
details. 


For example, there is the case of the dear old Lan- 
cashire dame with a four-valve set, who is delighted 
with results, but still unable to understand the func- 
tion of ‘‘ they lamps in ta little bottles’?! Then there 
was the elderly gentleman obviously afflicted with deaf- 
ness in one car, and desirous of purchasing a single- 
hand receiver, who thought a certain hand transmitter 
far too heavy for prolonged listening in. The complaint 
of a lady that she could hear nothing on ''a set like 
that, " which she had at home, proved, on investigation, 
to be due to the fact that the lady had earthed one tag 
of the headphone cord and connected the other to a 
full-fledged aerial, believing in all innocence that her 
equipment included all essentials to successful recep- 
tion of 2LO. This pardonable error is scarcely com- 
parable with that of the youth who asked if a 16-point 
anti-capacity switch was a variable orid leak, and his 
counterpart, who mistook a grid leak for a H.T. fuse. 


UNIV 


632 ELECTRICITY. NOVEMBER 23, 1923 
eee 


Being in the City with an hour or two to spare the 
other day, I visited the Tower of London for the first 
time since I went through as a small 


Ancient and and awestruck boy. It is, and 
Modern. always will be, a most interesting 
and historical monument and 


museum of this country’s past history, and the collec- 
tion of arms and armour itself is alone worth a minute 
study. The '' Beefeaters’’ are most courteous and 
always ready and willing to describe the wonders of 
London’s premier fortress in minute detail. They are 
well versed in historic lore, and have a distinct vein 
of humour which runs through their narratives to suc- 
cessive groups of visitors. I viewed once more the 
block and axe used to remove the head of Lord Lovat ; 
there are two notches still in evidence in the hard wood 
surface, which would appear to indicate that two 
strokes were necessary to accomplish this task. The 
full armour worn by Henry VIII. bears out his tradi- 
tional corpulence, whilst the presumed signature of 
Lady Jane Grey, cut in the stone wall of the apart- 
ment in which she was imprisoned, is a masterpiece 
of neat and patient chiselling with, presumably, primi- 
tive implements, 


It is an extraordinary contrast, and prompts reflec- 
tion on advancing civilisation, that this building, 
originally constructed during the reign of William the 
Conqueror, and lit no doubt by the torches of that 
period, now boasts a comparatively modern electric 
light installation, although I noticed some of the bulbs 
were of obsolete type and called urgently for renewal. 
The Crown Jewels are well lit for display purposes by 
linolite lamps arranged to outline the cases and obviate 
glare, whilst at the same time bringing out the beau- 
ties of these magnificent jewels and the precious 
metals of their mountings tó perfection. All readers 
who have the opportunity should revisit the Tower of 
London. It is an education in itself. 


I congratulate Sir Philip Nash, K.C.M.G., on his 
collection at the annual dinner of the Electrical Trades 
Benevolent Institution, which was 
held at the Trocadero on the 14th inst. 
Considering the size and importance 
of the electrical industry, the funds which have so far 
for this most worthy object 


Benevolence. 


been collected or bequeathed f 
ought to make us blush for our meanness, and I can 
but hope that the strenuous efforts made by the com- 
mittee and the ever-energetic Hon. Sec., Mr. F. B. O. 
Hawes, will meet with a more ample reward in the very 
near future. Year by year fresh seed is, so to speak, 
being sown in the way of appeals to the trade for 
support, but until those appeals result in really sub- 
stantial additions to the invested capital it is hopeless 
to think of granting pensions to the many cases which 
come under the notice of those who control the funds. 
Assistance is rendered, and generously so considering 
the income, but that is not the point. The Institution is 
not supported as it ought to be by the rank and file 
of the electrical trade, by and for whom it has been 
founded. They do not seem to grasp the fact that after 
contributing a very modest sum annually for a short 
period of years they become entitled to the benefits 
should they fall on evil times. I can therefore most 
strongly exhort my readers to write to Mr. Hawes and 


ask him to enter them as members. A note to 
18, Park Mansions, London, S.W.8, will receive a 
prompt reply giving full details. 


The dinner itself was a very pleasant function, and 
about one hundred ladies and gentlemen were present, 
including such well-known stalwarts as Messrs. Dane 
Sinclair, LI. B. Atkinson, Frank Gill, J. Y. Fletcher, 
R. W. Hughman, Capt. R. J. Wallis-Jones, F. H. 
Nalder, Chris Wilson, W. R. Rawlings, etc. Sir 
Philip proposed the toast of ‘‘ The Institution " in an 
eminently practical and straightforward speech, which 
was well seconded by a really touching appeal from that 
veteran Scot, Mr. Dane Sinclair, who said that the 
president had appealed for the deserving, and he would 
appeal for the undeserving, who ought to be helped 
without inquiring too closely into the causes of their 
fall. Mr. Fletcher proposed the toast of “Тһе Presi- 
dent"' in a very able manner, and then went on to 
elaborate the point to which I have already given 
prominence in regard to the slackness of the members 
of our industry. He reckoned them at 200,000, and 
said ithat if only 50,000 of them were members at 10s. 
per annum it would mean an assured income for the 
fund which would place it at once on a sound basis 
and of real benevolent value. 


Sir Philip expressed his grateful thanks for the 
enthusiastic way in which the toast had been received, 
and then went on to announce that the various 
collections, plus the amount collected at the dinner 
table that evening, represented, roughly, a total of 
£1,250, or about £400 more than 1922, and then con- 
cluded his remarks by proposing the health of Mr. 
F. B. O. Hawes, who, as Hon. Sec., had worked so 
hard and so continuously for the welfare of the fund. 
Mr. Hawes, in reply, said that he was hopefully looking 
forward to ithe time when they could grant pensions, 
but in the meantime it was necessary that the funds 
should be piled up much more rapidly, and remarked 
that the Institution had not so far been very fortunate 
in the way of legacies compared with those which had 
been left to other similar funds, and he looked forward 
to that point of view being more carefully considered 
and acted on in the future. He also appealed for 
greater support from provincial centres, and cited as 
good examples the collections made in Cardiff, Man- 
chester and Newcastle, which ought to be emulated by 
towns like Leeds, Liverpool, Birmingham, etc. 


An excellent musical programme arranged by Mr. 
Bernard Flanders added much to the enjoyment of the 
evening, and I sincerely hope that the ultimate results 
will more than reward the labours of those who have 
worked so hard in this most charitable cause. It is 
honestly worthy of it. 


The opening meeting of the Illuminating Engineering 
Society on November 13 was, as usual, devoted tto a 
series of varied exhibits which included 
new forms of electric lamps, colour- 
systems, headlights, etc., and the 
various reports showed that much 
has taken. place during the vacation. 
In Mr. Gaster's opening address, and again in the 
report on progress in lamps and lighting appliances,- 


Progress in 
Illuminating 
Engineering. 
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stress was laid on the need for more widespread pro- 
paganda. I am glad to see that the Society is alert 
to this need. As a result of fifteen years’ work the 
information available on lighting is very considerable, 
and the problem is how to make this known to the 
general public. Several of the leading firms have taken 
enterprising steps in this direction, and, if all such 
efforts can be co-ordinated so as to supplement the work 
of the Society, we should see marked improvements in 
illumination during the next few years. 
ELEKTRON. 


THE BEAMA DINNER. 


Congratulations to the President, Chairman of 
Council, Secretary, and, indeed, to all members of 
the British Electrical and Allied Manufacturers' Asso- 
ciation on the undoubted success of the dinner at the 
Connaught Rooms on Thursday, the rsth inst., when 
H.R.H. the Prince of Wales, K.G., as the principal 
guest of the evening and the leading commercial 
traveller of the British Empire, gave us one of his 
invigorating speeches, which ought to go far towards 
ensuring the complete success of the electrical engineer- 
ing section of the great exhibition at Wembley in 
1924. About 7oo were present at the dinner, including 
men representing every branch of commercial and in- 
dustrial activity, and they were presided over by the 
Earl of Derby, K.G., who is the President of the 
Association. 

In proposing the loyal toast, Lord Derby welcomea 
the Prince most heartily as the President of the British 
Empire Exhibition, and said that he was a remarkable 
asset to our nation, by which the President meant not 
only our own island, but also those great nations beyond 
the seas, where the Prince was so deservedly popular. 
The humorous racing similes which accompanied the 
toast were in excellent spirit and, needless to say, it 
was cheered enthusiastically. 

In reply the Prince of Wales expressed his gratitude 
for the reception due to the toast, which was really 
that of the Queen, and said how pleased he was with 
the way in which the Beama was supporting Wembley 
in 1924, and remarked that he was relieved to find 
that his acceptance of the invitation had not involved 
him in the necessity for resuming his studies of elec- 
tricity which he had discontinued about ten years ago, 
although he had not forgotten all about it. He spoke 
in terms of high praise of the way in which our 
scientists and workmen had come forward during the 
Great War and proved that we were just as virile and 
inventive as ever, and felt confident that it was. in our 
power to keep the lead in electrical development in 
this age as in the last we had held it in steam. 

At the conclusion of an excellent and well-thought- 
out speech, His Royal Highness gave the toast of 
* Imperial Trade and Resources," to which a reply 
was given by the Right Hon. L. S. Amery, M.P., 
First Lord of the Admiralty, who stated that one of 
the great problems of the Empire was how to marry 
the human capacities of our people to the boundless 
resources of our common heritage, viz., fifty millions 
of people huddled together in one little island ott 
the coast of Europe and fourteen millions of square 
miles of the richest country of the world on the other 
side of our Empire. Whatever our policy of govern- 
ment we must remember that men, money and markets 


formed an inseparable trilogy in the problem of Im- 
perial development. Quick and easy communications 
were the groundwork of all civilisation and trade, and 
in the spread and development of communications 
electrical science would play a most important part 
in the future of the Empire, evabling its people to 
move freely to and fro and to keep in touch with each 
other. 

Lord Derby proposed the toast of '' Our Guests, 
remarking that they welcomed representatives from the 
great Dominions, which were becoming more and more 
dominating partners in our great Empire, and excel- 
lent replies were given by Sir Patrick McGrath, of 
Newfoundland, and Sir Chas. Morgan, President Inst. 
C.E., after which Mr. B. Longbottom, the Chairman 
of the Council, very ably and humorously proposed the 
toast of ‘‘ The Chairman, Earl Derby," who elicited 
much laughter at his reference to the statement that 
whereas Newfoundland has hitherto been supplying 
paper at the rate of 200 tons daily, it is now hoped 
to load our breakfast tables with news at the rate of 
боо tons daily. As he said. '* A truly awful prospect.” 


“ . 


RETURN OF C.S. FARADAY. 

The new cable steamer Faraday, belonging to 
Messrs. Siemens Brothers and Co., Ltd., of Woolwich, 
has now returned from her maiden cable-laying’ expedi- 
tion. She has successfully completed the laying of the 
section of cable connecting New York and Canso, 
Nova Scotia, about r,ooo miles; notwithstanding the 
fact that she encountered exceptionally bad weather, 
during which a mishap occurred to the cable and the 
end was lost in 3,000 fathoms of water. The vessel 
here proved her excellent qualities as a cable steamer, 
as the end was recovered very quickly, and the whole 
section completed to the satisfaction of the engineers 
cf the Commercial Cable Company, who have had it 
in continual use since laying. This section forms a 
part of the Commercial Cable Company’s new cable 
connection between America and England, which has 
the greatest traffic-carrying capacity of any existing 
cable. 


SCHOLARSHIPS IN ENGINEERING. 


The Beama Council have recently granted the 
following scholarships tenable for one year, each of the 
value of £100, and the payment of college fees :— 

In Electrical and Mechanical Engineering.—To John 
Douglas Cockcroft, tenable at Cambridge University ; 
and to Arthur Bernhard Everest, tenable at Birming- 
ham University. 

In Electrical Engineering.—To George Knowling 
Franklin, tenable at Manchester College of Tech- 
nology; to George Sail Campbell Lucas, tenable at 
City and Guilds (Enge.) College, South Kensington ; 
to Richard Cyril Matthews, tenable at City and Guilds 
(Engg.) College, South Kensington; to Henry Letham 
McBroom, tenable at the Royal Technical College, 
Glasgow ; to John Leonard Orme, tenable at Birming- 
ham University ; to Cecil William Richards, tenable at 
City and Guilds (Engg.) College, South Kensington ; 
and to Rowland Wright, tenable at the City and 
Guilds (Engg.) College, South Kensington. i 
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GENERATOR AND BATTERY PLANT. 


For the control of self-contained electric lighting and 
small power equipment for supplying country houses, 
farms, bungalows and other isolated residences, a new 
switchboard, type “G.B.,” has been designed by the 
General Electric Co., Ltd. Special attention has been 
given to the simplification of the switchgear and con- 
nections, and the boards may be manipulated by 
unskilled or semi-skilled labour without fear of mis- 
takes in switching being made. There are two standard 
types made, the “С.В. Junior,” for capacities up to 
20 amps., and the “G.B. Senior,” for capacities from 
3o amps. to 200 amps. In each instance the panel com- 
sists of a slate slab enamelled on the‘ face and all 
edges, mounted with suitable instruments, switches, 
cut-outs, etc. The smaller size board is mounted with a 
3-inch dial oval pattern moving iron, spring-controlled 
instrument, while the larger board has 6-inch dial bound 
instruments. 

With these boards it is possible to (1) charge the 
battery only ; (2) discharge the battery only ; (3) charge 
the battery and supply a light and power load simul- 
taneously. 

One of the well-known Salford battery automatic 
cut-in and cut-outs is supplied with each board, a space 
being left underneath for a shunt regulator for the 
dynamo. 


PROBLEMS IN TELEPHONY, SOLVED AND UN- 
SOLVED 


By PROFESSOR J. A. FLEMING, M.A., D.Sc., F.R.S. 


(Continued from page 6oo.) 


III.—SouNDp-wAVE ENERGY AND AMPLITUDE 
NECESSARY FOR AUDITION. 


(3) During the last fifty years a large amount of 
research work has been done in determining the aerial 
wave energy per square centimetre per second which 
must be passing at a certain frequency in order that 
the ear may just perceive it as an audible sound, or, 
alternatively, a sound of a certain pitch and loudness. 
In 1870 Topler and Boltzmannt made one of the 
earliest determinations with an organ pipe of pitch 
181, and found for the maximum compression 5 a 
value $—6.5x10-. Тһе corresponding R.M.S. 
pressure is about 1/15 dyne рег cm? when the 
sound was just audible. In 1877, Lord Rayleight 
used a whistle blown under a pressure of 9.5 cm of 
water taking 196 ст? of air per second and giving a 
sound of frequency n=2,730. The work done per 
second in blowing the whistle was then 196 х 9.5 981 
=1,826,622 ergs. He found that the whistle could 
just be heard in the open air in all directions at a maxi- 
mum distance of 821 metres. Assuming all the energy 
to be expended in sound production and to be equally 
distributed over the hemisphere surface, this gave the 


* Lecture delivered before the Institution of Electrical Engineers, 
to whom we are indebted for the illustrations. 
t Annalen der Physik, 1870, vol. 141, p. 321. 
i Proceedings of the Royal Society, 1877, vol. 26, p. 248. 


Then from formula (7) :— 

W —ipco?4A?, 
and from the relations 4=Aw and S=A/c, where 
A is the maximum velocity of the air particle, A its 
maximum displacement and S the maximum condensa- 
tion, he found at once A=0.0014 cm/sec, А —8.r 
X10- cm and 5 =4хто-*. The R.M.S. value of 
the variable pressure is then 0.04 dyne per cm’. 

This result. showed how extremely small is the 
amplitude of periodic motion of an air particle which 
can produce a just audible sound. A length of 
10— cm is called т Ångström unit (A.U.); the length 
of a wave of yellow light is about 5,000 А.О. and the 
diameter of a molecule about т or 2 А.О. The maxi- 
mum displacement of the air particle in the above 
case was only 8 A.U., or about r/60oth of the length 
of a wave of yellow light. 

(4) There are objections, however, to measurements 
made over large distances in open air, and hence in 


as 43 micro-ergs. 


1894 Lord Rayleigh employed a tuning fork of fre- 


quency 256 as a source of sound and determined the 
rate of energy emission from the rate of decay of the 
oscillations.$ He found that when the fork was emit- 
ting sonorous energy at the rate of 42.1 ergs per 
second it could just be heard at a distance of 27.4 
metres. This gives a mean density of wave energy 
per second over the hemisphere of 0.9 micro-erg per 
em. 

Calculating from the above formule the maximum 
amplitude and condensation for just audible sound 
waves, he found 4-12.7x10-? cm and S=0.6 
x I0-? at a frequency of 256. In 1894 Lord Rayleigh 
made a third measurement by the aid of a telephone 
receiver.|| He measured the displacement of the 
diaphragm when a certain direct current was passed 
through the coils. He measured also the displace- 
ment of the diaphragm produced by a certain mechanical 
force-reckoned in grams weight applied to it, and from 
these figures he inferred that an alternating, current 
of 0.83 micro-ampere at a frequency of 256 р.р.ѕ. 
produced a deflection of 6.8 хо-* cm -—6.8 A.U. 
at the centre of the diaphragm. He estimated that 
the effective area of the telephone diaphragm in pro- 
ducing sound waves was 4 cm’, and that the volume 
of the cavity of the external ear contained between 
the ear-drum and the diaphragm of a telephone pressed 
against the ear was 20 cm*. 
the maximum. condensation S was r.4xr0-? at a 
frequency of 256, and the corresponding amplitude 
of the air particle 2.9x10-' cm. Lord Rayleigh's 
three experiments therefore gave for the condensation 
and amplitude of the just audible sound the following 
values :— | 


By whistle at »—2,730; S=4.1xX10~, A=8.1 


GLO = VER. 
By tuning fork at »=256; S-—o.6x10-, A=12.7 
x то—° cm. 
By telephone at m=256; S-—r4X10-, 4-29 


x Ie cm. 
Approximately speaking, we may say that ata frequency 


of 256 the ear detects as sound a periodic change in air - 
density of x hundred-millionth of an atmosphere, an - 


§ Philosophical Magazine, 1894, vol. 38, p. 365. 
|| Ibid., 1804, vol. 38, p. 295. 


Hence it follows that. 


NOVEMBER 23, 1923 


amount equal to the air density in a space exhausted 
to a very good vacuum. Also we appreciate an ampli- 
tude of motion of an air particle of т or 2 millionths of a 
millimetre and an energy stream of 1 to 3 micro-ergs or 
so per square centimetre per second. 

It is obvious that a personal element of ear sensitive- 
ness enters into these determinations of the pressure of 
the least audible sound. 

It isnot, therefore, surprising that very great differences 
appear between the results of different observers. 

Thus Max Wien published a paper in 1903 “ On the 
Sensitivity of the Human Ear for Tones of Various 
Frequencies,"* in which he gave the results of measure- 
ments made with a telephone receiver. He determined 
the maximum of the variable part of the air pressure 
producing just audible sounds of various frequency. 
Translating Wien’s results into condensation and 
amplitude (maximum values) we have the following :— 


Frequency, Condensation, S Amplitude A 
р.р.ѕ. 

50 II.4 X I0— II7 ХІ0-! 
100 7.8 хто" 4.2X10—' 
200 7.2 X15-"? 1.8 х10-* 
400 8.6 x 10—" I.I13XI0- 
800 I.6x10-'! I.IXI0-" 

1,600 I.0 X Io—? 3.3 X Io" 

3,200 COO 1.6 X 10—"! 

6,400 ROXIO I.3 X I0-'! 

12,800 57 X ТО. 2.3 X 10-! 
| 


These figures show a decided maximum in ear sensi- 
tivity in the neighbourhood of the frequency 2,000 p.p.s. 

Lord Rayleigh again returned to the subject 
in 1907, and in an article} on “ The Relation of the 
Sensitiveness of the Ear to Pitch," he showed by a 
new method that the condensations corresponding to 
just audible sounds of frequencies, 85, 128, 256, 512, 
were in the ratio of 6.4, 3.2, 1.6 and 1. 

He came to the conclusion that the ear had a maxi- 
mum sensitivity at a frequency of about r,000. 

(5) Some recent researches aided by better instru- 
mental appliances, and especially by the invaluable 
thermionic valve, have enabled this matter to be more 
fully explored. 


(To be continued.) 


ELECTRODE REACTIONS AND EQUILIBRIA. 


A general discussion on this subject will be held by 
the Faraday Society meeting at the Institution of 
Electrical Engineers on Monday, November 26 next. 
The first session of the meeting will extend from з p.m. 
to 5 p.m., and will deal with "Conditions of Equilibrium 
at Reversible Electrodes.” Sir Robert Robertson, 
president, will preside, and the Introductory Address 
will be given by Dr. E. K. Rideal. Among the 
speakers will be Professor Bilman, of Copenhagen, 
who will read a paper on '' Some Oxidation and 
Reduction Electrodes and their Importance to Organic 
Chemistry." After an interval for tea, the meeting 
will resume at 5.30 p.m. and will devote itself to the 
consideration of ‘‘ Irreversible Electrode Effects, 


* See Pfluger’s Archives, 1903, vol. 97, p. I. 
t Philosophical Magazine, 1907, vol. 14, ser. 6, p. 596. 
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Overvoltage." 
F. G. Donnan, vice-president, will preside over this 
session, and the Introductory Address will be given by 


including Passivity and 


Professor A. J. Allmand.. At the conclusion of the 
meeting. a dinner will be held at the Holborn 
Restaurant, to be followed by an informal conference. 
Members of the Chemical Society, the Physical Society 
and the Institution of Electrical Engineers have: been 
invited to attend this discussion. ^ Others interested 
should apply to the Secretary of the Faraday Society, 
10, Essex Street, London, W.C.2, from whom a full 
programme may be obtained. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technica 
problems that have arisen in actual practice. Questions which we consider of suffi- 
vient interest to our readers will either be replied to under ** Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 

or the question which we select for competitive replies in this column. 


ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а ‘* nom 
de plume," but, both in the case of questions and answers, the competitors real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months. 

The words ‘‘ Questions and Answers " or “Ф” and “ A" should be placed a 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 171. 
I have a 10 h.p. motor and ‘the cone insulation on 
the vee rings has given out. How can I build this up 
again ?—‘‘ A, C. WARNER." 


QuEsTION No. 172. 
Can any reader give working details of the method 
of producing power by means of motor generators for 
motion picture work? I require 75 amperes at 75 
volts.—'* CINEMA OPERATOR.” 
(Replies to Questions Nos. 171 and 172 must be 
received not later than December 1, 1923.) 


Answers to Questions. 
Question No. 166. 


Can any reader give me details of a good electrical 
fire alarm system? I wish ‘to instal it in a small work- 
shop where the temperature is always varying owing 
to the intermittent ise of a muffle furnace.—‘ TURNER.” 


REPLIES TO QuESTION No. 166. 

The first prize (10s.) has been awarded to ^E. M. F." 
for the following reply :— 

In reply to *Turner's" question, an electrical fire 
alarm system comprises an electric bell or horn to 
give audible warning, a source of current supply for the 
bell (often a battery of accumulators), and a special 
contact-making device inserted in the bell circuit, and 
arranged to close the circuit when the temperature of 
the surrcunding atmosphere reaches a value which is 
considered to be indicative of fire. This temperature 
must depend to some extent upon local circumstances. 

The bell and accumulator call for no special comment 
here, because such accessories are common to тапу 
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other signalling systems, and Turner's chief interest at 
the moment will centre round the kind of contact- 
making device he is to adopt. 

One kind of contact consists of two strips of different 
metals riveted together and bent in the form cf a U, 
with one limb longer than the other. An increase in 
temperature causes the longer limb to bend inwards 
and make contact with a fixed contact point, thus 
causing the bell to ring. 

Another system employs an airtight metal chamber, 
with one face made of very thin metal. The expansion 
of air inside the chamber due to high temperature causes 
the thin diaphragm to move outwards and make contact 
with a fixed contact, thus closing the bell circuit. 

Now the conditions to be met in the case under con- 
sideration are somewhat onerous, because what may be 
quite a safe temperature when the muffle is at work, 
would very likely indicate a well-established fire if the 
same temperature should be reached at a time when 
the muffle is not at work. 

Single-element alarms such as the foregoing would 
have to be set so as not to operate at the usual tem- 
perature attained with the muffle in use, otherwise the 
bell would ring continuously during working hours. 
This trouble could be surmounted by providing a 
separate hand-operated switch which would be opened 
when working with the muffle, so breaking the bell 
circuit and ensuring that the bell would not ring at 
times when the muffle wouid be at work. 

A serious objection to this is its dependence on the 
human element. Any failure to close the hand-operated 
switch after closing down the muffle would mean that 
the alarm system would be totally inoperative. 

A better arrangement would be to employ a contact 
with two elements, one of which could be set to operate 
at a lower temperature than the other. A suitable con- 
tact comprises a strip of thin metal 4, slotted down 
the centre as shown in Fig. 1, and mounted on a cast- 

8 


4 


Oe 4 
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Ercsi 


iron base B. It is, of course, insulated from the base. 
On each side of the slot a platinum contact point C 
is provided, and above each of these contact points is 
mounted an adjustible platinum-pointed screw, not 
shown in the sketch. When the atmospheric tempera- 
ture increases above the normal the strips of metal each 
side of thc slot expand outwards, and the platinum 
contacts will touch the points of the contact screws if 
sufficient expansion takes place, and thus close an 
electrical circuit. Now the contact screws can be set 
in such a manner that one side of the strip closes 
circuit at a lower temperature than the other, and it 
will readily be seen that one contact could be arranged 
to ring an alarm bell at a temperature which, whilst 
quite safe with the muffle operating, would be unsafe 
with the muffle not at work. The other contact would 


ELECTRICITY. 


NOVEMBER 23, 1923 _ 


be adjusted to close circuit at a temperature which 
would be higher than that usually attained with the 
muffle at work. 
_ The wiring diagram would be as shown in Fig. 2, 
in which S represents the strip of metal, C; and C. 
the contact screws, B a source of current supply, A 
the alarm bell, and Æ a singie-pole hand-operated switch. 


Ric: 2: 


The single-pole switch is inserted in the low tempera- 
ture circuit, and is opened when the muffle is at work 
to prevent tne bell ringing continuously. 

It is quite possible for the operator to omit to close. 
the switch Æ after closing down the muffle, but this 
would not Бе so serious as with a single-element 
alarm contact, because the high temperature circuit 
is still left intact, so that in the event of fire the 
second circuit is sure to come into operation eventually. 

Any number of these contagts can be wired in 
parallel to suit the circumstances. The wiring should 
be carefully erected and protected, and the contacts 
kept free of dust.—'"E. M. F.” 


The second prize (5s.) has been awarded to S. J. 
Berryman, Gustavus Road, Camborne, Cornwall, for 
the following reply :— 

Perhaps the following may be a help to * Turner ' 
in regard to selecting a fire alarm. 

In one system a small-bore copper tubing is installed 
throughout the portions of the premises to be protected, 
and is coupled up to a ceatral closed chamber, or 
series of chambers, each fitted with a flexible diaphragm 
carrying a contact-making device. 

Increase of air pressure within the system set up 
by the local heating of the tubing at any given point 
raises the air pressure in the corresponding chamber. 
This forces the diaphragm outwards, thus causing the 
contacts to operate, and so complete an alarm-bell 
circuit. ^ Provision is made for gradual expansion, 
such as would occur with the ordinary temperature 
changes during the day or night, or during the course 
of the seasons. ‘This provision 15 in the shape of leak 
valves, which allow air to pass out of or into the 
system at such a rate that the alarm will remain un- 
affected, except for a sudden or abnormal rise in 
temperature. 

The above described system is known as the “Aero” 
system, and is manufactured, I think, by Messrs. L. E. 
Wilson and Co., Manchester. Another system which 
is much more simple, and which “Turner " could make - 
himself, is by means of a "thermostat." 


, 
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In the sketch we have a “thermostat” which con- - 


' sists of a metallic strip, and is adjustable to almost any 


degree of heat. 


The contact-carrying strip is made of brass, and is 
riveted to an iron strip, the action being set up by 
the expansion and contraction of the two dissimilar 
metals. | 

At a temperature of 150 degrees F. the point is 
out of contact, but as ihe heat increases the strip 
bends inwards, owing to the difference of expansion 
of the two metals, and makes contact. 

The thermostat should be connected up as a switch 
in an ordinary bell circuit, If it is desired to have 
more than one room on the system, one thermostat 
should be installed in each room, the whole being con- 
nected up in parallel to a bell and indicator, the in- 
dicator being in a room which is always in use. 


DIESEL ENGINES. 


There was a good attendance of members and visitors 
at the meeting of the Diesel Engine Users' Asocn., 
which was held on November 16, when Mr. Geoffrey 
Porter, Past President, read a paper on the subject 
of “Some Considerations Affecting the Choice of a 
Heavy-Oil Engine.” 

The author remarked that at the present time the 
choice of a heavy-oil engine suitable for the require- 
ments of any given conditions was a far more difficult 
undertaking than would have been the case twelve 
years ago, as the number of types had increased so 
considerably. In 19rt one selected a 2- or 4-stroke 
cycle Diesel engine, and except for quite small powers 
there was nothing else available. The 2-stroke cycle 
engine at that time had not been very successful. 
Scavenging questions had not been so well understood 
as they. were now, while the problem of proportioning 
the parts to the heat stresses had been solved in an 
empirical manner. Since then a vast amount of research 
into such matters had been carried out with the result 
that the 2-stroke cycle Diesel engine was now a 
formidable rival of the 4-stroke cycle pattern in the 
larger capacities. Side by side with the development 


of the Diesel engine had progressed that of the hot- 


bulb or semi-Diesel and the cold-starting types. The 
two latter were also keen competitors of the 4-stroke 
cycle Diesel engine. In addition there was the Still 
engine, in which the highest attained thermal efficien- 
cies had been achieved, and the double-acting Diesel 
engine which was about to leave the strictly experi- 
mental stage. 

The principal commercial types of engine available 
for land work were: (1) the Diesel engine, vertical 
or horizontal type, 2- and 4-stroke cycle, air injection, 
(2) the opposed piston Diesel engine, vertical, 2-stroke 
cycle, solid injection at various pressures according to 
type, from 2,000 Ib. to 10,000 Ib. per square inch, (3) 
the cold-starting solid injection engine, 4-stroke cycle, 
vertical and horizontal, and (4) the semi-Diesel solid 
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| could speak authoritatively. 
{һе manufacturer. High speeds, in the author's opinion, 
| were not suitable for the operating conditions of power 
| houses where long continuous runs were a common 
, requirement. 


| consideration. 
.as a valuable insurance against damage to the moving 
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injection engine, 2- and 4-stroke cycle, vertical and 
Examples of ithese types and of their 
derivatives were to be found in power stations all over 
the world frequently side by side, and were giving 
satisfactory performances for precisely similar duties. 

In selecting one or other of the types mentioned 
there were two principal considerations to be borne 
in mind:—(1) The efficiency of the engine, the term 
being extended to embrace materials, design, work- 
manship, rating and thermal efficiency, (2) mitial cost 
and operating cost. An important element in the pro- 
cess of selection was the specification. In this docu- 
ment the purchasers’ engineer must state his require- 
ments and the local conditions clearly, concisely and 
rigidly. The specification must be drawn up on the 
widest practicable lines compatible with the services 
required as the manufacturer could only offer the type 
of engine which he had adopted as his standard, and 
manufacture to the individual idiosyncrasies of a multi- 
tude of engineers could not be conducted on a com- 
mercial basis. 

The engines would differ among themselves in a 
range of suitable fuels, the specific fuel consumption 
and thermal efficiency, design, accessibility of parts, 
flexibility, lubrication, starting characteristics, capital 
and operating costs. The users’ conditions would vary 
according to the site, the nature of the sub-soil, water 
facilities, space available, nature of the load, and 


, neighbouring property. 


The number of fuel oils capable of being used in 
heavy-oil engines was considerable, and the types of 


| engine mentioned would all burn a wide range of fuef, 
| though some called for modification for particular fuels. 


Design was not usually a matter on which the user 
He was in the hands or 


Except with the opposed-piston type of engine, the 
provision of the crosshead was really a commercial 
The author looked upon the crosshead 


parts of an engine. 

When all was said and done, when the technical 
considerations had been weighed and the manufacturer 
had put forward a type of engine, robust, efficient, and 
embodying the very highest grade of workmanship 


‘(and a heavy-oil engine must be and was an extra- 
| ordinarily well-finished machine), the final decision 


would depend upon the cost of operating under the con- 


ditions peculiar to the character of the purchaser's 
! business. 


The author had prepared tables of operating 
costs for r,soo b.h.p. of 4-stroke Diesel plant, 2-stroke 
semi-Diesel plant and 4-stroke cold-starting plant. 
The cost in each case was worked out at per b.h.p. 
hour, and included interest, repayment of capital and 
insurance. 


B.E.X.—Though exhibits in next year's British Empire 
Exhibition are confined to British Empire products, in all 
but in name the exhibition will be international. Special 


i endeavours are now being made to attract the foreign buyer 


to Wembley, and letters in nine languages are being sent all 
over the wcrld telling the prospective visitor of the attractions 
of the fair. Great interest is being taken in the exhibition 
outside the Empire, and every day brings its quota of applica- 
tions from the ends of the earth for information about the 


i chief industrial event of 1924. 
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WIRELESS. 


The I.E.E. will hold a joint meeting with the 
Physical Society of London on Thursday next, the 
20th inst., at 5.30 p.m., and it will be in two sessions, 
namely, 5.30 to 7 p.m. and 8 to 9.30 p.m. The subject 
will be ** Loud-Speakers for Wireless and Other Pur- 
poses," and various other papers will be contributed 
as well as some practical demonstrations. By kind 
permission of the . British Broadcasting Company 
arrangements are being made for parties, limited to 
number, to visit the Company’s studio at 
No. 2, Savoy Hill at half-hourly intervals from 3 to 
5 p.m. Members wishing to visit the studio are 
requested to send their names to the secretary and to 
indicate the time which would be most convenient to 


them, 
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Correspondence. 
To the Editor of ELECTRICITY. 

Sir,—We have to advise you that in response to a 
desire expressed by users of electric cable to be 
supplied with a cable intermediate in area between the 
standard sizes of .75 sq. in. and r sq. in., the members 
of the Cable Makers’ Association are now manufactur- 
ine and listing, as a C.M.A. standard size, a cable of 
„85 sq. in, area (127/.093).—Your faithfully, 

i L. B. ATKINSON, Director, 

The Cable Makers’ Association. 
1923. 


November 19, 


Various Items. 


—— i 


Wireless Agencies.—Dealers in wireless apparatus will be 
interested in the advertisement of the Liverpool Marine, etc., 
Co. which appears in another part of this issue. 
They are granting agencies to the trade in all classes of 
insurance business, and this 1s à side-line which is well worth 
careful consideration. We can therefore recommend our trade 
readers to write to the company and ask for full particulars. 

China.—The report on the Industrial and Economic Situation 
of China has just been issued by the Dept. ot Overseas Trade, 
nad may be obtained from H.M. Stationery Office or from 
ELECTRICITY Office, price rs. 8d. post free. It contains a large 
amount of information of direct value to all engineering firms 
who have business relations with that great country Con- 
siderable extensions to plant have been carried out during recent 
vears. and there should be a steady demand for electrical 
apparatus, which could be supplied by British manufacturers. 

Meetings —The Junior Inst. of Engineers will meet at 
39, Victoria SU on Friday, the 23rd inst. Lecturette, “ Techni- 
cal Arbitrations, by W. A. Tookey, M.I.Mech.E. (Past-Chair- 
man). Also on Friday, the 3oth inst., lecturette “Notes on 
Design of Paraffin Motors," by Stratford C. Saunders (mem. 
ber). Both at 7.36 p.m.—-The next monthly meeting of the 
Birmingham and District Electric Club will be held а: Ње 
Grand Hotel, Colmore Row, on Friday, the 23rd inst., at 
7 o'clock, when Mr. E. C. McKinnon, A.M.LE.E., will read a 
paper on *Storage Batteries." 

Safety Lamps Approved.—Lt.-Col. С. К. Lane-Fox, M.P., 
Secretary for Mines, announces in the Board of Trade Journal 
that on October 27 he made an Order under Section 33 of 
the Coal Mines Act, 1911, approving for use in all mines to 
which the Act applies, subject to the conditions specified 
in the schedule to the Order, the following types of safety 
lamps, viz. :—T.C.P. Lamps, Nos. т9л, rgFA, and 27A; Patter- 
son Miners’? Electric Hand Lamp, Type G.1A; “ Kingsway 
IL" Pillarless Electric Hand Lamp; Gray-Sussmann Electric 
Hand Lamps, Nos. 5 and 6; and “ Ceag " Shaft and Roadway 
Lamp, Type B. The Order also amends the schedules to 
previous Safety Lamp Orders in respect to the specifications 
of certain types of safety lamps already approved. 
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A New-size Cahle.—We would direct the attention of all con- 
tractors and wiremen to the letter from the Cable Makers’ 
Association in column 1 of this page regarding a new size 
of cable which is now being placed on the market. 

Photographs at Wembley.—Kxhibitors at the B.E.X. will be 
interested to know that in the agreement with Messrs. Campbell 
Gray, the officia] photographers, it is expressly provided that 
the taking of photographs by Press photographers for Press 
purposes only, and the taking of photographs by exhibitors of 
their own exhibits for their own trade purposes, will not be 
regarded as a breach of the photographic concession. 


Personal .—The vacancy for an exhibition manager recently 
advertised by the E.D.A. has now been filled by the appoint- 
ment of Mr. W. A. Gillott, A.M.LE.E., who is well known in 
the industry in connection with development work, the design 
and organisation of showrooms, domestic load-building and 
similar activities. All communications relating to the E.D.A, 
display at the British Empire Ehibition should be addressed to 
the Director of the Association, 15, Savoy Street, as usual. 


Enterprising.—It is certainly a great pleasure to watch the 
keen enterprise and business ability which is being shown in 
regard to the work of the Electrical Development Association, 
New leaflets and circulars are being prepared and issued daily, 
and it is up to every electrical contractor, factor and engineer 
to make the utmost possible use of these E.D.A. leaflets, as it 
is by the skilful distribution of such literature that we can best 
aid the development of electricity in all its varied branches. We 
can but tender our most cordial congratulations to Mr. Beau- 
champ on the way in which he is making things hum generally. 

Osram Christmas-tree Lamps at the Connaught Rooms.—This 
year London's leading hotels are making greater use of electricity 
for their Christmas decoration effects, a lead in this direction 
having been given by that well-known restaurant, the Connaught 
Rooms, who are decorating their tables for the Clhristmas 
season with the new Osram Christmas-tree outfits. These out- 
fits. which consist of a number of the new Osram decoration 
lamps (of various colours), wired in series on flexible decora- 
tion strip, complete with adapters for inserting in existing lamp- 
holders, make a very definite appeal for this class of work, 
owing to their adaptability and the extreme ease with which 
they can be fitted. They are, we understand, supplied for 
either low voltaze (roo-120 volts) or for high voltage (200-240 
volts), and we can fully anticipate that the lead set by the 
Connaught Rooms will be largely followed by other restaurants 
and hotels. 

Plant Wanted — Тһе N.S.W. Gov. Rlys. and Trys. invite 
tenders for the supply of motor-driven air compressors. Also 
the Chief Electrical Éngineer's branch invites tenders for the 
supply and erection of batteries for switch operating. The 
Argentine State Oilfields Administration invite tenders for the 
construction of a central electric power-station of 15,000 h.p.—— 
The N.S.W. Gov. Rlys. and Trys. invite tenders for the equip- 
ment of two sub.siations.—— -The N.S.W. Gov. Rlys. and Trys. 
invite tenders for the supply of motor generator sets. The 
Electricity Dept. of the Municipal Council of Sydney invite 
tenders to be presented by February 18, 1924, for armour-clad 
switchgear.——The Post and Telegraph Dept. at Wellington, 
N.Z., invite tenders for the supply of 30,000 galvanised-iron 
earthrods. The Victorian Govt. Rlys. invite tenders for the 
supply and delivery at the Railway Rolling-Stock Workshops, 
Newport, of one spring coiling machine with electric motor and 
one taper rolling machine with electric motor. Particulars from 
the D.O.T. (Room 52), 35, Old Queen Street, London, S.W.1. 

The Commercial Motor Show.—At this most interesting exhi- 
bition, which opened yesterday at Olympia, there is clear 
evidence of the steady advance of the electric vehicle in public 
favour in this country for two main purposes—for short, heavy 
hauls in and around the town, and for the small.platform 
trucks as may be seen at work on our railway stations. It is 
the simplicity of this type of motor-lorry which makes its 
appeal to the average man. Instead of a boiler and a steam 
engine, instead of a petrol engine, clutch, gearbox, etc., there 
is merely a small electric motor, driving the wheels of the 
motor by chain—just that and nothing more. The current for 
the motor is derived from storage batteries, exactly the same 
in principle as those used for the universally popular wireless. 
These bjatteriés have to be charged once or twice a day. and 
that's all. At one stand there is an electric chassis with a 
curious driving gear, the casing of which has been fitted with 
windows so that its working can be watched, and, not to be 
outdone, a steam-wagon maker is showing some of the essential 
parts of his. wagon in section. Altogether the show 15 one 
which should appeal to a very wide circle of our readers. 
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TEACHING RADIO AD SEA* 


By SAMUEL BEACH, CRIMA U.S.N., 
Asso. Мем.А.Т. Е.Е. 


Instructor of Radio on the Battleship “Nevada.” 


An average of fifty men form the radio personnel 
of a modern super-dreadnought, and that is a con- 
servative estimate. About half of this number are 
regular operators called “watch standers,’ and the 
ethers are students or “strikers for radio.” 

The strikers perform as messengers, mess attendants, 
compartment cleaners and so on, while training in 
the ship's radio school. 

There should be approximately twenty-six full fledged 
operators to each ship. These men sign up for four 
years, have enlisted at different times, and there are 
always a number of "short timers” whose tours of 
service are expiring, sc that there is always a pressing 
nced of men competent to do the work. 

There are a thousand a:d one minor ships, besides 


numerous shore stations, where it 15 impracticable 
to teach new men. The comparatively few graduates 
from land schools and recruits through enlistments 


and re-enlistments of finished operators can fil but 
barely 30 per cent. of the constant demand. So we 
have radio schools on board the big ships which: must 
turn out the remaining уо per cent. 

After all is considered, it must be admitted that the 
sea-going radio student is far better fitted for the work 
when at last he dons the mischievous headphones and 
sits in on his first watch than is the best "boot" 
graduate from ashore, because he has been to sea, 
has got his “sea legs," learned a myriad of little 
necessities about a  "battlesvagon,' and has had 
months, while messenger, of invaluable radio communi- 
cations “atmosphere " that no amount of lectures or 
reading on the banks of Lake Michigan can teach; 
him. Besides this, he has performed real 


New 


services 
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while at sea—duties which otherwise have had to be 
done by others; he has paid his way. He is not a 
ward of Uncle Sam. 

To the clean-minded boy who wants to learn, the 
Navy is just as anxious to ‘teach. 

And through it all there runs that scheme of play- 
time so essential to a healthy “kid.” At every port 
of call there is liberty ashore—plenty of it. Foreign 
scenes are common. My own ship has within the 
past year visited Cubia, Brazil and Panama. The year 
before it went to Chile and Peru. Next year it may 
ре China. We are always on the go. Í : 

In Naval radio communications there are two prime 
factors which are taught aboard ship, transmitting and 
receiving, and “procedure,” which is the how, 
when of it all. 


why and 


There are three classes of students as a rule. One 
is for beginners who are given a few hours each day 
at plain sending and rec ceiving the code, by 
of an ordinary key and buzzer \ 

The matter used is never taken from newspapers or 
other "straight English " stuff, but consists instead of 
four- and five-character combinations of mixed letters 
and numerals—the most difficult because there is no 
possibility of guessing or anticipi ting what the next 
word or the next letter will be. 


on your own piano if you please, like these :— 
Z7NNA —TEZi:5 AU4V4—XQY73 —10/3 /23—7473929 
—ZWVU]9—S6S5H-—jJDB6B6, etc. 

When a student can take five or six groups a minute 
perfectly he enters the Intermediate Class, 
speed increases, апат Һе begins to hear 
dreaded procedure. 

The test of speed in vogue in the Naval radio service 
may seem fallacious to the old-time telegrapher with 
his standard of thirty words a minute, but experience 
proves its worth, nevertheless. 

A Navy radioman who can receive 


means 


Try a hundred groups 


where his 
lectures on 


and neatly piu 
with a pencil twenty words per minute of test character 
code is exception: Шу talented. 

A man must be able to send and receive the test 
without a single m stake for the following lengths of 
time according to the operating speeds :— 

Less than 15 words per minute for 3 minutes. 

Less than 20 words per minute for 4 minutes. 

More than 20 words per minute for 5 minutes. 

The sending and receiving speed of a man who 
has met the specified time requirements is determined 
by adding the characters received, and dividing the 
result by the number of minutes multiplied by five. 
So a man who correctly receives 400 mixed letters and 
figures in 4 minutes has attained : speed of twenty 
words a minute, as per the following cacao :— 

400 
5X4 

All of the full-fledged radiomen aboard ship attend 
the Senior Class when the hours do not conflict with their 
regular duties. ‘This class continually pounds away at 
the code, perfecting its “ copies " and its ‘‘ sending.’ 
Then they are formed into Fleet Battleship Divisions, 
each man representing and answering to the call of 
some actual ship. By this means they practise fleet 
radio manceuvrine signal procedure until thev become 
expert. This work is made especially interesting by 
lectures explaining just what each ship or unit of ships 
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would do upon receiving such orders. Indeed, the 
great grey bloodhounds of steel “squad right," ** about 
face " and ‘‘ column left" even as soldiers do. But 
the Doughboy from ‘‘ Over There” would never 
recognise their old familiar commands in the mess of 
dots and dashes sent in their stead by radio. I regret 
that Naval regulations forbid an extended explanation 
of radio fleet manceuvring. It is intensely interesting. 

Unfortunate married folks who exist in West Coast 
'" upper crust" apartments may readily appreciate 
analogous conditions on board a crowded man-o'-war. 
They push their beds out of sight through the wall, 
the sailor stows his hammock out of sight; they daintily 
slap a handy push-button and a dining table comes 
forth from where grandma's crayon portrait was 
hanging, the sailor's mess table ** when at rest ’’ hangs 
out of the way overhead, and so forth. It is plain, 
then, that our radio class on shipboard must use 
apparatus that is portable, so that the classroom space 
may be used for other purposes at any moment. To 
this end the battleship Nevada uses five telegraph keys 
wired in parallel on each of two thin hardwood boards 
ro in. wide by 5 ft. in length. Each key may be 
used by two students. At the end of one board is 
the instructor’s key. The two boards may be quickly 
onnected, and any key will work the one buzzer that 
s on the instructor’s board. То this buzzer is con- 
nected a loud-speaker horn. The boards are set on 
tables for use. A 6-volt storage cell furnishes current. 
The entire outfit may be set up) or taken down and 
stowed out of sight in less than a minute. 

Besides practice and procedure, studies in class the 
radiomen, while standing regular, watches, are given 
a drill lasting about an hour once every four hours, 
day and night, year in and year out, while the big 
vessels are at anchor. The ships alternate in sending 
this drill to the other ships of the respective divisions. 
It is perhaps needless to add that Uncle Sam's radio 
forces may be confidently relied upon should occasion 
They will do their bit, and do it to a queen's 


“ 


c 
1 


arise. 
taste. 

Promotion is positive in the radio branch for every 
man proving that he wants to succeed. It is surprising 
how many, instead of wasting their time as the general 
public very wrongly understands, engage in special 
studies. This is true throughout the Navy. In my 
own section, comprising forty radiomen and strikers, 
aboard the Nevada, one man studies law, one studies 
chemistry, and fifteen are enrolled in other courses, 
principally electrical engineering. That shows the 
“рер” that our radio crews are made of. The ship's 
officers want to help such men, and take pains to do so. 

In my capacity as an instructor I am in close contact 
with enlisted men of all branches, watch the inevit- 
able broadening of their minds by travel, and know 
the gratifying physical improvement incident to fair 
discipline, necessary cleanliness, substantial food and 
personal instruction. They are good, honest American 
kids when they enlist; they are strong, clear-minded 
men in every way ready to make a living for them- 
selves: when they leave the service. And there is that 
fine, distinctive, Naval bearing that they evermore wear 
with honour to themselves and credit to the fraternity 


of the sea. 
7 = EL 


The Junior Inst. of Engineers.—On account of the General 
Election, the meeting announced for Friday, December 7, 1923, 
at the Royal Society of Arts, has been postponed to Wedns., 
January 16, 1924, at the same hal!, 


“MAGNET” HEATING AND COOKING 
APPLIANCES. 

As our readers may ibe aware, there aie two methods 
of conducting a sales campaign, the intensive and the 
extensive. In the first instance, one definite goal is 
aimed at, and ali the forces of the sales onganisation 
concentrate on that one particular point. In an ex- 
tensive campaign the forces march upon a much wider 
front, the effort is general rather than particular, and, 
provided that sufficient weignt is behind the effort, 
steady progress is inevitable. 

The General Electric Co., Ltd., have decided upon 
an extensive campaign to sell “Magnet” electric 
heating and cooking appliances this season, the basis 
of this effort being the issue, on a very liberal basis, 
of up-to-date catalogues, giving descriptions and prices 
of all “Magnet” specialities, and the broadcast distri- 
bution of a series of 16 folders, each dealing with some 
particular aspect of eléctric heating or cooking. In 
addition there are two comprehensive catalogues. 

The first, section H (т), 16ta edn., ceals with fires, 
a variety of models in sheet metal, art metal, earthen- 
ware, and cast-iron being shown. An interesting 
feature is the series of reflector fires, commencing with 
the well-known Pedestal Heater, jand dealing with 
other forms in which heat from glowing coil elements 
is reflected forward by a back screen of polished copper, 
designed to give the heat distribution required. Fig. 1 
shows a typical fire of this type. 


Fic. 1.—‘“ MAGNET " R&FLECTOR Fire. MAXIMUM 


LOADING 3 UNITS. 


The second new catalogue is section H (2), 14th 
ean., dealing witk cooking appliances, devices such as 
sterilisers, saucepans, urns, kettles and toasters, are 
listed in great variety, and a comprehensive section 
deals with *Magnet " cookers. Of these а good design 
of portable cooker, with a maximum loading of 2,700 
watts (illustrated in Fig. 2), is coastructed of stout 
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sheet metal mounted on a rigid angle-iron frame, and 
double cased. The interior is fitted with the usual grid 
sheives, baking tin, grill bars, etc., and three heating 
ciements are fitted. Two of these are side elements for 


Fic. 2.—'*MacGNET " SHEET METAL COOKER FOR 6 
PERSONS. 


oven heating, and the other is a top element, which is 
used not only for oven heating, but as the griiling 
element and as the element for the hot-plate above. 
Two three-heat switches are fitted, thus allowing 15 
different heat controls, varying from the maximum con- 


sumption of 2,700 watts down to 300 watts only, The 
cooking space is 17lin. by тор іп. by i2}in., and 


the oven will perform every culinary operation required 
by the average family of 4 to 6 persons. A feature 
is that by unscrewing a few wing nuts the whole of 
the electrical caquipment caa be immediately removed, 
and the cooker body left free for cleaning. Fig. 3 
shows this cooker dismantled, as described. 


кг %. 
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Fic. 3.—' MAGNET” $нккт METAL COOKER DISMANTLED. 


The final section of the catalogue is devoted to 
"Magnet " irons and various industrial applications of 
clectric heating, among the novelties being a 
milinery iron, illustrated in Fig. 4. 
Among 


new 


accessories is included the convenient 


" Magnet two-way adaptor, which; enables small 
devices such as irons, kettles, etc., to be used from 


an ordinary lamp-holder without interfering with the 
lighting of the rocm. 
designed to fit 


a switch connector 
terminals of all 


There is also 


the standard pin 


“Magnet " appliances with self-contained push action 
switch and spring flexible cord protector. 


Fe, 
===. 

Fic. 4.—' MAGNET ' ies Be 

Ip 
MILLINERY IRON. НАТ BRIM 
ATTACHMEN1 

FOR 
MILLINERY 

IRON. 
A note on the last page of the book reminds us 


that the G.E.C. are prepared to design heavy cooking 
equipment suitable for use in hotels, restauraats, can- 
teens, etc. A new Bulletin, No. 21, has been published 
to deal extensively with this subject 

We have already stated that these catalogues have 
bcen distributed lavishly to the electrical trade. They 
are supplemented by a useful series of 16 folders, each 
dealing with some particular type of “Magnet ” electric 
heating or cooking appliance, and these are available 
fot overprinting with deaiers’ names and addresses for 
distribution to the public. 

(Wie are asked to sta‘e that copies of the catalogues 
anc folders will be willingly supplied to those interested 
upon request, either to Magnet House, Kingsway, or to 
any of the G.E.C. provincial branches. 


a — —À——— MÀ 


THREE-PHASE SUPPLY TO SINGLE-PHASE 
NETWORKS: 
By С. W.'SmuBBINGS, B.Sc. 


In the carly days of electricity supply the single- 
phase A.C. system) was largely used. The possibility 
ої generation at 2,000 volts, and 1he ease and economy 
with which electricity could be transfermed to low 
voltages suitable for domestic supply, made the system 
an attractive one for districts of a residential character 
where the load was then almost purely lighting. In 
spite of the fact that some cf these single-phase net- 
works were later changed over to D.C., in erder the 
better ta cope with power requirements, :he majority 
have persisted, and are still found eminently suitable 
for their purpose. The improvement in the economy of 
modern generating plant is, however, rapidly rendering 
the old alternators obsolete, and with tne introduction 
of modern machinery it usually is advantageous 
generate on the three-phase system. ‘this enables new 
demands to be dealt with according to up-to-date prac- 
'tice, is favourable to power supply in newly developing 
districts in the area of supply, aad involves the cheapest 
alternator construction. 


to 
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Since there is no way available without the use of 
revolving machinery of supplying from a balanced 
three-phase supply, a single-phase demand, the direct 
connecting of the old single-phase networks to the new 
three-phase generators would involve serious unbalanc- 
ing. This would largely diminish the available output 
of the alternators, for this output would be fixed by 
the heaviest loaded phase cf the machine, and further, 
the armature reactions caused by an unbalanced single- 
phase load of any magnitude occasion additional losses 
unless special safeguards are provided. 

It, therefore, becomes necessary to divide the old 
single-phase network in such a way that it takes from 
the three-phase generators ап approximately balanced 
load. The division can be made into three parts, in 
which each part is supplied from one phase of the 
alternator, or into two parts which are supplied from a 
tkree- to two-phase transformer. 

The latter of these schemes is the most usual. If 
the generating voltage is 6,600, then in any case trans- 
formers would be required to supply the old 2,000 volt 
network, and the additional complication of Scott con- 
nected banks is not important. The great advantage 
of the two-phase method lies in the possibility of so 
arranging the division of the old networks as to reduce 
to a low figure the number of the existing section points 
—either in substations on the 2,000 volt system, or in 
network boxes on the low-tension system that are 
cut of phase. The presence of these out-of-phase 
sections, even if precautions are taken, is objection- 
able, and it is advisable to reduce them as far as 
possible. On the other hand, as emergency linking-up 
points, they can still be used provided care is taken 
to make one side dead before bridging across—so 
that it would be a pity to abolish them, and leave 
additional dead-ends on the network. 

The number of these danger points will necessarily 
be greater if the three-fcld division is used, and this 
constitutes a potent argument in favour of the two- 
phase system. Further, the possibility of an equitable 
division as regarding loading will also be greater with 
the two-phase system— it being remembered that the 
division shculd be such as to be weil balanced at all 
times of the day and not merely at peak time. 

The cost of transformers rather favours the three- 
phase system. The delta-star system can be used, the 
2,0c0 volt side being four-wire. If the ioad division be 
good the k.v.a. capacity of the transformers will be 
capable of supplying a corresponding external k.v.a. load. 
With Scott connected transformers it wili be remem- 
bered that the main transfocmer, which is connected 
across two of the limes on the three-phase side, is 
working at only o.86 power factor, with unity power 
factor Ісай, and that consequently this transformer will 
not be competent to supply the rated k.v.a. to the 
secondary side. Further, since the two transformers 
are usually similar, the teaser transformer using an 86 
per cent. tap, the ratio of available k.v.a. to rated 
k.v.a. will be 86 per cent. for the whole bank. This 
circumstance is not, however, of great importance, and 
the advantages cf the two-phase supply usually 
outweigh. it. 

There is a further advantage of the two-phase system 
which may be mentioned. 
giving a two-phase supply to new customers at cer- 
tain parts of the network. Where two high- or low- 
tension mains connected to different phases are avail- 


This is the possibility of. 


able, it will obviously be possible to give a two-phase 
supply, which, for power purposes, is as advantageous 
as three-phase. This possibility may be sufficiently 
common with the two-fold division of the network to 
be a real advantage, but with the three-fold division, 
the possibility of having three phases available in one 
spot is obviously very much less. 

Mention Ras been made of the satisfactory way in 
which many of the old single-phase networks are 
behaving, and a few words might be added as to the 
great advantages of the single-phase system for small 
domestic consumers. Experience has shown that con- 
centric cables used on single-phase systems are more 
reliable than probably any other class of distributing 
cables. The fact that the outer cenductor is at earth 
potential means that the live conductors are virtually 
separated by a double thickness of insulation from the 
The joint boxes for concentric 
cables are small and compact, and can, with 
reasonably good jointers, be so installed as to 
leave the insulation of the main practically as good as 
before. Both main and service cables, and also fittings, 
are cheap, and the immunity from faults is remark- 
able. For local H.T. distribution, the single-phase 
svstem has the grcat advantage of simplicity of switel - 
gear and control apparatus in that, working with one 
pole solidly earthed, H.T. switchgear required is of the 
single-pole type. 

The disadvantage of the single-phase system for a 
considerable power load 2011 remains, but recenc ad- 
vances in the design of'single-phase motors renders it 
possible to deal with «ny kind of small power demand 
quite successfully, the only outstanding disadvantage 
being in a slightly increased first cost as compared 
with plant of similar output for a D.C. system. 


lead sheath. 


A REAL “ FOOL-PROOF ” VALVE САР. 


How many wireless enthusiasts have at some time 
or another suffered the loss of a precious valve by 
accidentally getting the filament pins across the H.T- 
supiply ? 

There is no need for this danger to arise in future 
if your valves are of the famous Ediswan series, for 
this firm have introduced a simple little idea in these 
valve caps which can be described as being absolutely 
fool-proof. 

The filament pins are cut off at unequal lengths, one 
being shorter than the other, and both shorter than 
the grid and anode pins, which are of the standard 
length. It is thus quite impossible to make accidental 
surface contact with the grid or anode circuit sockets, 
and the filament cannot go into circuit until the grid 
and anode pins are pushed well home in their correct 
sockets. : 

We understand that this little idea has been patented 
and that all Ediswan valves will in future be provided 


with this new safety cap. 


Change of Add;ess.—Mr. Haydn T. Harrison, М I.E.E. (соп- 
sulting engineer), has transferred his office to 14, Victoria 
Street, Westminster (telephone Victoria 3719), to which address 
all communications should be sent in future. He has also 
asked us to notify that he will be pleased to receive all new 
issues of catalogues, etc., especially those relating to lighting, 
which may not hhve been previously sent to him. 


| 
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PORTABLE D.C. 
INSTRUMENTS. 


Weston Portable Direct-Current Model 45 Instruments are designed 
to meet the demani for а low-priced portable instrument of 
sufficient accuracy fcr Station work and general testing. 
The movement of this type of instrument is completely enclosed in 
an iron case (which pro tets it from stray magnetic fields) securely 
fastened in a wooden carrying case, provided with a carrying handle 
aud a hinged cover to protect the scale and binding posts. Itis 
fi ed with a k iife-edge pointer, working over a mirror under the 
scale to eliminate error in reading due 10 parallax and jossesses 
a very light moving system It will withstand a large amount 
of rough hanlliag without developing pivot friction or becoming 
unreliable. 
Ih se inst uments may be supplied with self-contained shunts for 
certain ranges, and are supplied as voltmeters, ammeters, milli- 
voltmeters, and mil-ammeters, or volt-ammeters of any ranges 
desired. 
They are designed for all work in which the accuracy of our Model t 
is not desired, and owing to their excellent design, construction, 
and long life are cheaper than any other iastruments offered for 
similar service. 

Write for full particulars. 


WESTON ELECTRICAL INSTRUMENT C0.. Ltd., 
Audrey House, Ely Place, Holborn, London, E.C.1. 


Telephone : Telegrams: 
Holborn 2029. < Pivoled, Smith, London.’ 


STORAGE 
BATTERIES 
AT 


No. 1.— 120 CELLS, type T.R.W.8, capacity 1,200 amp. hrs. 


CLIFTON JUNCTION, Nr. MANCHESTER. 


BARTON 
POWER 
STATION. 


No.?.——120 CELLS, type H.R.6.5, capacity 300 amp. brs. 


SUPPLIED BY 


ELECTRICAL STORAGE 
COMPANY LIMITED 


USE EXIDE 
BUASTEIERIBEIS 


1 

; 

Ц FOR 

* CAR STARTING 
` AND 

1 — WIRELESS 


57, VICTORIA STREET, LONDON, S.W.1. 


And at Bombay, Calcutta, Sydney, Johannesburg, etc. 


v—w—— 
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НАЕТ 
. KADIO BATTERIES. 


HIGH AND LOW TENSION. 


. CONSTANT VOLTAGE, 
^ HIGH EFFICIENCY. 
RELIABLE SERVICE. 
NON-CORROSIVE TERMINALS. 
GLASS OR CELLULOID 
BOXES. 
EBONITE SEPARATORS. 


HART—THE BATTERY 
OF QUALITY. 


BRANCH OFFICES AT 


BRISTOL. GLASGOW. 
BIRMINGHAM, WESTMINSTER. 
MANCHESTER. А YORK. 


HART ACCUMULATOR Co., Ltd., STRATFORD, LONDON, E.15. 


BRITTAIN'S ELECTRIC MOTOR Co. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, E.C. 


Telegrams: ‘‘Damophon, London.” 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


E Б MAKERS of SINGLE 
and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of o.r design and workman- 
ship has rever been questioned. 


Reorganisation aud improved methods of 


Illustration shows a 40 B.H. P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design YOUR ENQUIRIES WILL BE 


maintained throughout. PROMPTLY DEALT WITH. 
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Current Topics. 


During the past month electricity supply failures 
have assumed regrettable proportions, many provin- 
cial towns being affected, in addi- 
tion to certain districts of the 
metropolis. Heywood, Leeds, York, 
Coventry, Barrow, Brighton, 
Leicester, Glasgow, Bloomsbury, Durham, Hull and 
Liverpool all experienced this inconvenience in varying 
degrees of intensity. In some instances the tramway 
services were affected as well ‘as public and private 
lighting, and, taken in the aggregate, the total of 
inconvenience, danger, and loss of prestige to elec- 
tricity supply as a whole must be considerable. My 
personal experience was confined to the All-British 
Wireless Exhibition at the White City, Shepherd’s 
Bush, where I happened to be on the evening of the 
closing day. Just about an hour before the Exhibition 
finally <Јоѕеа a main fuse went, and all the stands on 
one side of the main hall were left in darkness for 
upwards of half an hour, an inordinately long period 
for the replacement of a fuse. 


The Breakdown 
Season, 


Fortunately the public had thinned out, as they 
usually did towards 9.30 p.in., and the hall was com- 
paratively empty. Stall attendants promptly policed 
the front of their stands and awaited a resumption of 
the illumination. Had the incident occurred early in 
the evening of one of the crowded Saturdays, when 
police were necessary to marshal the crowds in the 
principal aisles, there would doubtless have been much 
disorder and loss of valuable property on the part of 
the exhibitors. In the circumstances it would appear 
desirable to instal alternative and automatic lighting 
systems as a stand-by wherever places of public resort 
are liable to electricity supply failures. In this con- 
nection I note that certain of the London Underground 
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railway coaches have small stand-by lighting fittings 
which light up immediately the main lights fail 
through imperfect rail contact or when passing insulat- 
ing points. 


In Liverpocl, the last recorded failure up to the time 
of writing, the trouble was more serious, inasmuch as 
it affected the entire city's tramway service at the 
busiest hour of the morning traffic when business men 
and office workers rely upon this means of getting to 
and from their offices, The breakdown, which hap- 
pened shortly after nine o'clock in the morning, was 
due to the fusing of a high-tension transformer and 
switch-gear at the main power station. This caused 
an outbreak of fire, and cut off the power supply over 
a very wide area. The fire was quickly extinguished 
by the fire brigade, using sand and chemical. extin- 
euishers, but the supply of current was not fully 
restored until about half-past ten. This particular 
breakdown serves to emphasise the danger of relying 
upon one single means of transport for the entire popu- 
lation of one of our largest provincial cities. Failing 
the electric tramway service, which is itself by no 
means efficient or sufficient for the city's needs, the 
workaday population is left with no alternative means 
of travelling, and in such cases as this very heavy 
losses of time, money, and business must necessarily 
result. 

Brighton put up the unenviable record of two suc- 
cessive breakdowns in less than a fortnight, affecting 
the town's lighting. The first failure, which lasted 
for three-quarters of an hour, was attributed to the 
fall of an iron door on to some high-tension terminals, 
causing a short-circuit. Тһе cause of the second 
breakdown, which lasted for half an hour, and 
paralysed the tramway service as, well as lighting, is 
unrecorded up to the time of writing. Industrial 
Coventry is handicapped by the burning out of one 
of the main generators at the local power station 
This has involved serious overloading of the remainder 
of the available plant, and, as a result, local manufac- 
turers who use the city's electrical energy have been 
requested to assist in levelling out the peaks in the 
power load by extending their night shifts, and reduc- 
ing the duration of their day shifts as far as possible 
until additional plant can be installed to cope with 
the situation. The failure in York, the second in a 
year, is attributed to cable breakdown, and bas heen 
adversely criticised in the local Press. 


Prevention is better than cure, and although some 
of these causes of breakdown are difficult. to foresee 
and guard against, supply station engineers should be 
on the qui vive to detect any incipient weaknesses in 
the systems under their control, and take the earliest 
opportunity of replacing or renovating doubtful plant 
or mains. The alarming frequency of these supply 
failures is tending to neutralise the strenuous efforts 
of the E.D.A. to popularise electric service. It should 
be remembered that every serious or sustained break- 
down of electricity supply constitutes an enormous and 
widespread advertisement in its disfavour. Reliability 
is the keynote of sustained and increasing popularity ; 
once lose public confidence, and it is doubly difficult to 
regain. 
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From time to time I have animadverted on the pie- 
crust promises of would-be municipal councillors just 
prior to the municipal elections. A 


Propaganda striking example of the mischief 
of the Wrong wrought by such ill-considered pro- 
Kind. paganda, and, incidentally, a prac- 


tical example of the fallacy of muni- 
cipal profiteering, is to be seen at Hull, where a strike 
of the municipal electricity workers has just been 
narrowly averted. In consequence of boasts made 
during the election campaign that Hull Corporation 
was making a profit of 100,000 on electricity supply, 
workers in the department threatened to. strike for an 
advance of one penny an hour. On learning that they 
had been misled, however, and that the actual profit 
was of the order of £3,000, they withdrew their 
demand. I have always contended, and I think 
rightly, that a municipal trading department has no 
right to make large profits and allocate them to the 
relicf of rates 


Such departments are the property of the ratepayers 
as a body, and run for their collective benefit and con- 
venience. Any appreciable margin over working 
expenses, after extensions of plant and buildings, sink- 
ing fund, interest on and repayments of loans, etc., 
should be applied to a general reduction in the price 
of the commodity sold, in this case electrical energy. 
There is no case for the claims to relief of those rate- 
payers who are not at the same time consumers of 
municipal electricity, and the actual users and sup- 
porters of the system should reap the major benefit 
accruing from any economies in generation and 
supply. - Furthermore, municipal accounts are, or 
should be, public, and it is only natural that those 
who have helped te bring about such successful results. 
in this case the electricity supply department's staff, 
should expect a share in the fruits of their endeavours. 
A successful undertaking, having brought its generat- 
ing costs down to a popular figure per unit, could well 
afford to give its most deserving employees some slight 
benefit as a reward for their share in the result. 


That some Sussex urban councillors are fully alive 
to the possibilities of the immediate future may be 
gauged from the fact that in dis 
cussing the terms of a contract for 
the supply of electricity for lighting 
the streets of a certain Sussex 
village, a questioner, thinking of the possibilities of a 
wireless transmission and distribution of power, asked 
that a saving clause be inserted in the proposed con- 
tract to the effect that should science find some better 
way of lighting the streets within the next ten years 
the place would get the benefit of it. The suggestion 
was agreed to and the clause duly inserted. One 
never knows in these progressive days what epoch- 
making discovery is coming along to-morrow which 
may alter the whole course of electric light and power 
distribution as we know it to-day. 


Looking 
Ahead. 


There is a certain school of thought that regards 
science as a ruthless and destructive force, pointing 
to the havoc created by scientific 
implements of warfare. Sir Richard 
Gregory, in a very able address 
before the Circle of Scientific, 
Technical and Trade Journalists, on November 20, 
pointed out the injustice of this view, as expressed by 


Science and 
Progress. 
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Ruskin, George Gissing and other writers. Naturally, 
warfare becomes more destructive when the powerful 
aid of science is invoked; but how much vaster are the 
benefits that science, when wisely used, has conferred 
on mankind ! 


Even the discoveries most closely identified with war 
have had far-reaching peaceful applications. Chlorine 
was used for bleaching for over 
a hundred years before perverse man 
utilised it as a constituent of poison 
gases. Nitre, an essential to ex- 
plosives, in the form of fertiliser has multiplied the 
preductiveness of the soil. The great textile indus- 
tries of Great Britain are based on scientific discovery. 
Coal and minerals would have remained as buried 
treasure but for the invention of the steam engine. 


Industrial 
Advances. 


It is equally absurd to blame science for the sordid 
aspects of industrialism, due to the misjudgment and 
shortsightedness of mankind. Science 
is constantly making. contributions 
which alleviate the lot of the worker. 
No discoverer cam foresee the appli- 
cations of his work. In any case, it is futile to try to 
stop the march of science. It is possible that we are 
now on the eve of discoveries which will release forces 
and convey powers far greater than any realised in 
the past. Let us, therefore, be on cur guard, and 
determine to use these gifts of science in such a way 
that they prove a hlessing and not a curse. 

ELEKTRON. 


Future 
Developments. 


THE UTILISATION OF COKE BREEZE. 

One of the most difficult fuels to burn efficiently for 
steam generation is coke breeze, especially when in a 
very fine state of division. As is, of course, well 
known, this material has a comparatively high heating 
value, often 10,000 B. Th.U. per 1b., but in addition to 
the natural difficulty of ignition because of the low 
volatile content, there is added that of the small and 
light particles of which it is composed. Thus, for 
example, if an attempt is made to burn such material 
mixed with coal in, say, chain grate stokers, it either 
falls between the links of the stoker and enormously 
increases the problems of riddling, or, in the case of 
strong draught, is blown off the bars. 

As a consequence literally millions of tons of this 
product are thrown away as a waste product and vast 
mounds of it exist in many parts of the country. The 
same troubles, of course, occur in connection with 
cylindrical boilers. That it can be burnt, however, at 
a high efficiency has been proved by the '' Turbine ” 
steam jet forced draught furnace with their new 
adaptation of ‘‘ slot’? elements. It will be remembered 
that the ordinary '* Turbine " furnace consists 
essentially of a number of longitudinal trough steam 
jet fire-bars containing 40 or 50 small transverse fire- 
bars or ‘‘ elements " having between them a i-in. air 
slit. For the burning of difficult fuels, such as coke 
breeze or anthracite duff in a fine state of division, thesc 
elements have now been replaced by a special type 
having instead eight or nine tiny air slots, and so 
designed that it is impossible for the material to.fall 
through. As a consequence, the forced draught blast 
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necessary for eflicient combustion is so sub-divided, the 
surface of a 6 ft. grate of a Lancashire boiler contain- 
ing over 2,000 of these slots, that the material is not 
blown off the bars. 

Thus, for example, on standard ““ Lancashire ' 
boilers, an evaporation of 5.7 lb. of water per lb. of 
fine coke breeze is being obtained in this way, whilst 
the evaporation is about б,осо Ib. of water per boiler 
per hour, corresponding ito approximately 75 per cent. 
of the average performance with good coal. Also, if 
a mixture of two parts of breeze and one part of coal 
is used, the results are easily equal to the best class 
coal with natural draught, evaporating about 7,500 Ib. 
water per boiler per hour. 

The point is, therefore, in any town having an 
electricity station and a gas-works, and especially a 
coke-oven plant, it is a proposition well worth con- 
sidering to install one or two Lancashire boilers, or, 
say, a small water tube boiler with grates not over 
7 ft. in length, to burn efficiently all the coke breeze for 
the generation of electricity. 


, 


ELECTRICAL ENGINEERING—FINAL GRADE. 
SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


By Epwarp Hucues, B.Sc. (Eng.), A.M.LE.E. 


(Continued from page 593.) 

Q. 10.—Describe a commercial form of electrical 
steel furnace, stating the approximate energy con- 
sumption per ton, the working voltage and method of 
regulation. — 

A. ro.— The majority of electric steel furances at the 
present day employ the electric are in one form or 
another, and operate off an A.C. supply. One of the 
most recent examples of the electric steel furnace is the 
installation at the Fiat Works in Turin, an account ol 
which appeared in the Electrician for September 21, 
These furnaces have a capacity of 15 to 20 tons 


1923. 


Fic. 15. 


and work off a three-phase supply. The principal 
improvements incorporated in these furnaces is the 
mounting of the electrodes. The principle is shown in 
Fig. 15, where С represents one of the three graphite 
electrodes, 35 cm. in diameter, to which is clamped a 
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cylinder, B, fitting closely around and capable of 
moving telescopically over a water-cooled jacket, A, 
the latter being fixed to the roof and fitted with inlet 
and outlet pipes at the lower end. Ву this means the 
air 15 prevented from entering the furnace, so that the 
burning of the electrodes is reduced to a negligible 
amount and their life consequently increased consider- 
ably. The arrangement also has the advantages of 
reducing the heat losses and the energy consumption 
and of maintaining the inside of the furnace neutral, 
so that the carbon in the metal is not oxidised. 

The three electrodes are carried by a special bridge 
over the furnace, and_ their position controlled by 
three electric motors which can be operated either by 
hand-controllers or by automatic regulators through 
current transformers. 

The furnace is so arranged that by slight tipping the 
slag can be drawn into a container under the charging 
floor. Also, the opening for the charging door has a 
water-cooled frame on the outside to protect the cover 
during charging. 

The time taken for melting and refining is less than 
24 hours, even when starting with a cold charge. 
During the. melting period the furnace voltage is 
130 volts, but this is reduced to 75 volts during the 
refining period. Тһе furnace is supplied through a 
transformer which is connected delta-star during the 
melting pericd. The lower voltage of 75 volts is 
obtained by changing the primary over to star. The 
star point of the secondary is connected to the shell of 
the furnace and also to earth. 

The average consumption for these furnaces has been 
found to be about 670 kilowatt-hours or Board of Trade 
units per ton of charge. This figure is inclusive of the 
losses in the transformer. 

(To be continued.) 


PROBLEMS IN TELDEBHONY, SOLVED AND UN- 
SOLVED.* 


By PROFESSOR J. A. FLEMING, M.A., D.Sc.. F.R.S. 


(Continued from page 635.) 

It is abundantly clear from this later work that the 
human ear possesses a well-marked supersensitivity 
to sounds of certain frequency. One of these regions 
generally lies within the limits 700 to 1.000 p.p.s. and 
another between 1,500 and 2,000 p.p.s., and some 
observers indicate a third region about 3,500 to 
4,000 p.p.s. There are, however, considerable varia- 
tions in normal ears in this respect. This has been 
well shown in a paper ї by J. P. Minton on “ Physical 
Characteristics of Normal Ears." 

He employed a telephone receiver with a diaphragm 
having a very high natural frequency (5.215 p.p.s.) 
and placed it in the bridge circuit of a Wheatstone’s 
bridge supplied with alternating currents of pure sine 
wave-form by means of a thermionic-valve generator 
with appropriate frequency filters. He calculated 
from the observed constants of the telephone the 
vibrational energy of the diaphragm for various bridge 
settings, and the sensitivity of the ear was taken to 
be inversely as the vibrational energy when the tele- 
phone was emitting a just audible sound at a certain 
* Lecture delivered before the Institution of Electrical Engineers: 

to whom we are indebted for the illustrations. 
t Physical Review, 1922, vol. то (2), p. Зо. 
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frequency. He found as above mentioned that there 
are well-marked regions of supersensitivity in normal 
ears for certain frequency ranges. 

The ear sensitivity diminishes very rapidly as the 
frequency rises much above 4,000 or 5,000 p.p.s. Thus, 
C. E. Lane,* using a particular type of sound producer 
called a “ Tone Generator,” invented by C. W. Hewlett, t 
found that at a frequency of 2.000 p.p.s. the just audible 
sound to normal ears conveyed in wave energy 0.07 
micro-erg through each square centimetre per second, 
but that when the frequency was raised to 18,000 or 
20,000 it required an energy stream of 0.1 erg per square 
centimetre per second or nearly т} million times as much 
power to produce the just audible sound. 

A very complete examination of this question was 
made in 1922 by H. Fletcher and R. L. Wegel in a 
paper i on “The Frequency-sensitivity of Normal 
Ears," working in the research laboratories of the Ameri- 
can Telephone and Telegraph Company and of the 
Western Electric Company, U.S.A. They used an air- 
damped telephone receiver and passed through it various 
pure sine-wave currents supplied by a thermionic-valve 
generator. The generator had its current filtered so as 
to eliminate all harmonics and produced an absolutely 
pure tone. This is an important precaution, because a 
tone at 100 frequency requires 60 times greater pressure 
variation or 3,600 times greater energy to be just audible 
than a tone at a frequency of r,ooo. They also con- 
structed a particular form of artificial telephone line 
by which the current passing through the receiver 
could be weakened in an exactly known ratio. As a 
means for absolute calibration they used a condenser 
transmitter. This instrument is an improvement and 
modification of Dolbear's electrostatic transmitter. It 
consists of a fixed, solid, perfectly flat plate in front 
of which and parallel to this but about one-thousandth 
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NoTE.—The cross indicates the result obtained by Lord 
Rayleigh in his experiment with the whistle. 


* Physical Review, 1922. vol. 19, p. 492. 
f Ibid., 1922, vol. 19, p. 52. 
t Ibid., 1922, vol. 19 (2), p. 553. 
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of an inch, or less, apart is held a thin, flexible, tightly 
strained steel disc. The thin and thick plates are 
insulated from each other and form an air condenser. 
If an alternating potential difference is applied to the 
plates the flexible plate vibrates and emits a musical 
sound. 

If, on the other hand, the plates are kept charged 
by a battery through a high resistance, and if the flexible 
plate is caused to vibrate by sound waves, the capacity 
of the condenser is periodically varied and hence the 
potential difference at the ends of the resistance also 
varies. This small varying potential difference can be 
amplified by thermionic valves and measured on a 
suitable thermo-electric voltmeter. 

Hence the condenser transmitter can be calibrated 
by operating on it with, known pressure variations 
and then used to produce sounds having known con- 
densations and frequencies. 

The theory of the instrument has been fully dis- 
cussed by E. C. Wente * in a paper on “ A Condenser 
Transmitter as a Uniformly Sensitive Instrument for 
the Absolute Measurement of Sound Intensity.” 

In an instrument used in the research laboratories of 
the American Telephone and Telegraph Company, 
U.S.A.. the diaphragm consisted of steel disc 
0.007 cm. in thickness and 4.5 cm. in diameter, having 
a natural frequency of 17,000 p.p.s. The air-gap was 
0.0022 cm.in thickness and could withstand a pres- 
sure of 320 volts. direct current. The condenser 
capacity was 335 џи. Aided by this appliance 
Fletcher and Wegel showed that at a frequency of 
60 p.p.s. the R.M.S. value of the variable part of the 
air pressure corresponding to a just audible sound 
was 0.15 dyne per cm? At a frequency of 1,000 p.p.s. 
it was 0.001 dyne per cm.? 

There are great individual variations and those who 
are not usually called deaf may require a variable 
pressure up to more than 0.1 dyne per cm? at 1,000 p.p.s., 
whilst those who are deficient in powers of audition may 
require even up to I to 10 dynes per cm? to hear the 
sound. Fletcher and Wegel embodied the results of 
various observers in a curve showing the R.M.S. pressures 
for the least audible sound at various frequencies (see 
Fig. 1). The condenser transmitter also enables us to 
measure the energy conveyed across unit area per second 
by air waves of the speaking voice. 

In a paper f on “ The Analysis of the Energy Dis- 
tribution in Speech," by L. B. Crandall and D. Mac- 
kenzie, these observers found that at a distance of 
I inch from the mouth of a speaker in ordinary con- 
versational tone the R.M.S. value of the variable part 
of the pressure due to speech waves was I1.3 dynes 
per ст. This corresponds to an energy flow of 3.2 ergs 
per cm? per second. E. C. Wente f found a similar 
value, viz. 10 dynes per cm at 3 cm? distance. 


(To be continued.) 


Beaufort West (S.A.).—At a recent meeting of ratepayers it 
was decided to raise a loan of £14,000 for a new electric-light 
scheme. The present plant cannot cope with the demand, and, 
further, it is being worked at a heavy loss. It is therefore 
proposed that it should be scrapped and a new electric-light 
plant erected to supply the town and also bulk current,to the 
1ailway administration, 


* Physical Review, 1917, vol. 1o (2), p. 39. 
T Ibid., 1922, vol. 19 (2), р. 221. 
і Ibid., 1922, vol. 19, p. 502. 
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Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technical 
problems that Jive arisen in actual practice. Questions which we consider of suffi- 
cient interest tv our readers will either be replied to under '* Answers to Corre- 
snondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and os. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. "The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а '* nom 
de plume,” but, both in the ease of questions and answers, the competitor's real name 
and address must be sent with the munuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months, 

The words ** Questions and Answers" or ©“ Q” and “ А” should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 171. 
I have a 10 h.p. motor and ‘the cone insulation on 
the vee rings has given out. How can I build this up 
again ?—‘‘ A. С. WARNER." 


QUESTION No:'172. 

Can any reader give working details of the method 
of producing power by means of motor generators for 
motion picture work? І require 75 amperes at 75 
volts.—'* CINEM à OPERATOR." 


(Replies to Questions Nos. 171 and 172 must be 
received not later than December 1, 1923.) 


DISPLAY MEN AT THE B.T.-H. COMPANY'S 
DEMONSTRATION ROOMS. 

The British Association of Display Men visited the 
Demonstration Rooms of the Lighting Service Dept. of 
the British Thomson-Houston Co., 15, Savoy Street, 
on Thursday evening, November 22, to hear a lecture 
by Mr. W. Millner, B.Sc., A.M.I.E.E., illuminating 
engineer of the company, upon lighting effects as 
applied бо shop windows. 

In commencing his lecture, Mr. Millner welcomed 
the members of the British Association of Display Men, 
and referred to the fact that recent years had seen con- 
siderable developments in shop-window lighting. Не 
knew nothing about display, but something about 
light; and, although it was easy to produce lighting 
equipment, it was not always easy to apply it to its 
best use. 

Continuing, Mr. Millner expressed the opinion that 
shop-window lighting is probably the most important 
way of attracting custom to any business premises. 
There was not the slightest doubt that, if correctly 
applied, it had enormous advertising value, and was 
really an important factor in display. He then 
drew attention to a model shop window, dressed by 
Messrs. Lyons and Co., and specially designed to 
demonstrate lighting effects. He switched on what 

zas recognised as the method adopted of lighting 50 
per cent. of shop windows—a number of cord pendants 
and bare lamps, the glare from which was most pro- 
nounced and reduced the ability of anyone to see clearly 
when looking in the window—and stated that this 
method of lighting was a legacy from the carbon lamp 
era, when it was necessary, owing to the low efficiency 
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of the lamp, to hang the latter as close to the goods 
as possible in order that they could be easily inspected. 
Such methods of lighting did not encourage one to 
look into a shop window. The use of lamps has not 
progressed at the same rate as 'the development of the 
lamp itself, and they were installed without due regard 
as to their suitability for the purpose they were intended 
to fulfil. Dangling them at eye level made it a 
physical impossibility to examine the contents of a 
wündow in comfort, owing to the extreme contrast 
between the intense brightness of the lamp filament and 
the comparative darkness of the goods displayed. With 
this system of lighting not only was a large propor- 
tion cf the light sent in an upward direction, but a 
considerable amount was thrown outwards through the 
windew. Such light could never, under any circum- 
stances, efficiently illuminate the display for which it 
was intended. 

Mr. Millner then demonstrated the use of coloured 
light and spotlights, and dwelt at some length 
upon the -efficiency of colour as an attractive 
medium. He also carried out a., demonstra- 
tion in connection wilth reflectors fitted with colour 
screens, the lamps in the reflectors being manipulated 
by rotary dimmers. Three colours were used—red, 
green and blue—one dimmer being connected to each 
circuit and colour. Each dimmer was controlled at a 
different speed, thus producing a multitude of colour 
mixtures, the varying tints of which were of infinite 
variety. Afterwards he showed, by means of lantern 
slides, several well-illuminated. shop-window displays, 
and indicated the results of actual tests carried out, 
which clearly proved that the attracting power of a 
shop window was considerably increased under high 
intensities of illumination. By increasing illumination 
from rs to roo foot-candles, 78 per cent. more people 
stopped to examine the window. Using the same 
amaunt of energy, but with colour effect, an increase 
of 18 per cent. was recorded, thus showing clearly that 
light has an important bearing on the selling value of 
a window. 

He then dealt at some length with what is undoubedly 
the greatest enemy of display men—the daylight 
reflections in shop windows. He pointed out that it 
was hardly possible to overcome these reflections 
entirely, but he knew of two methods by which it was 
accomplished to a certain extent. One was by fitting 
inclined windows in the shop front so that the dark 
pavement was reflected on the glass instead of the skv 
or a building opposite. The cther was by means of 
floodlight projectors fitted in such a manner that a 
ibeam of light was thrown upon the chief object of the 
display, thus causing it to stand out and be clearly 
visible from the street. 

A lively discussion then ensued. One member of the 
‘Display Association said he noticed in his district, 
where he had shops in both narrow and wide streets, 
that daylight reflections were more intense in the wider 
streets. Mr. Millner then explained that this would 
ibe so because of the direct light from the sky, and that 
also reflections from light-coloured buildings opposite 
would be sure to ‘be prominent. The subject was 
receiving very serious attention, and experiments would 
be made until the problem was successfully solved. He 
then suggested that, to obtain the best results from 
both the display and lighting point of view, it appeared 
to be necessary for the illuminating engineer and the 
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display man to co-operate. The display window was a 
stage, and the goods displayed appealed to the general 
public. It is the "silent salesman." During the day- 
time people were too busy to stop and look into shop 
windows, and it was only at night time that one had 
time to spare. It was, therefore, a paying proposition 
to illuminate the shop windows at night after the shop 
was closed, and the goods could then be inspected at 
one's leisure. Human beings are much like moths— 
that is, they are attracted by light—and an inspection 
at night would often lead to a purchase on the follow- 
ing day. It was, therefore, essential that the display 
should look as well as possible under artificial light, 
and it was here where co-operation between the display 
man and the illuminating engineer would be necessary. 
A certain quantity and colour of light for one display 
would not be suitable for another. If the display man 
would state his requirements, they would undoubtedlv 
be met. 

At the conclusion of the lecture, Mr. E. Wilson, 
president of the Association, thanked Mr. Millner for 
his most instructive lecture. He said he had seen 
lighting effects that night he had never seen before. 
He agreed that colour as an attractive medium was 
among the foremost, and, as a matter ol fact, he 
intended to use it in his shop during Christmas week. 
He expressed the opinion that overcoming daylight 
reflections should receive serious consideration. As the 
matter stcod at present daylight reflections were a 
drawback to the artistry of a display. He welcomed 
the suggestion that the displayoman and the iluminat- 
ing engineer should co-operate?’and would bring the 
matter up at their next commiftee meeting, when it 
would be thrashed out and all possible benefits 
considered. 


ELECTRIC POWIER IN TELEPHONE 
EXCHANGES. 


At the meeting of the Informal Section of the 
I.E.E., on Monday, November 19, Mr. J. К. Bedford 
was in the chair, when Mr. A..B. Eason opened a 
discussion on '' Electric Power in Telephone 
Exchanges." He said many engineers were unaware 
how much power was used and what it was used for. 
Batteries of 1,000 ampere-hours are quite ordinary, 
and an exchange now completing will have four 
batteries of 50 v. 1,000 amp. 

Mr. Eason showed a number of lantern slides illus- 


trating various exchanges and their details, also 
switchboards and connections. He compared the 
systems of manual and automatic selection, and 


described the relays which function during the process 
of making a call. His account of the methods adopted 
to counter vibration and the new universal practice in 
the Post Office of covering the battery acid with a 
thick film of oil were points that were subsequently 
fully debated. 

Mr. F. Gill said he first met with oil to prevent 
accumulator spraying at Marseilles in 1919-20, and 
was much impressed with и. The battery makers, 
however, objected to it, though he believed they were 
now satisfied that a suitable oil was obtainable and 
had  withdzawn their opposition. He asked for 
opinions on the economics of two batteries instead of 
one. Against the obvious disadvantages of. more 
space and more cost you can use a commercial type 
generator, 
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Mr. F. Pooley said that the size and capacity of 
telephone batteries has so extended that the charging 
machine is now within the field of the ordinary large 
dynamo manufacturer. 

Mr, A. F. Harmer said he had found compressed 
cork a success in absorbing vibration from machines. 

Mr. A. G. Hilling thought the mercury are rectifier 
should be more used for charging, and he pointed out 
that a floating battery requires extra regulation and 
switchgear. 

Messrs. P. Dunsheath, W. Day, W. E. Rogers, 
W. L. Wreford ard С, Wheeler also spoke. 

Mr. Eason, in reply, said he did not know the origin 
of the oil that had caused so much discussion, but it 
was known to him as Oil, Insulating, No. 3. 

On the point of two batteries versus one, engineers 
are still divided as they are on the most suitable 
voltage. 

It was, however, essential te guard against failure 
of external supply, so they had to provide a 36-hour 
battery. All things considered, he felt two batteries 
had the most advantages. In regard to American 
practice they had one very great advantage there— 
practically all their machines are made by one concern, 
and they got very satisfactory standardisation. 
Mercury are rectifiers are good, but it is with current 
beyond their scope and with the big generators that 
vibration is most troublesome. 


«е. 


[Books noticed in thts column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (тіт- 
mum 2d.), and orders will be appreciated.) 


Reviews of Books 


AN INTRODUCTION TO WiRELESS TELEGRAPHY AND 
TELEPHONY FOR THE GENERAL READER. By J. A. 


Fleming, M.A., D.Sc., E-R.S. (Pitman, 3s. 6d. net.) 
—A book from so able a writer as Dr. Fleming, who 
might be termed the "Grand Old Man " of wireless, 
will most certainly provide a very sound basis for the 
general reader on which to build his knowledge of 
wireless telegraphy and telephony. It should be sufh- 
cient to say that the ground is thoroughly covered, and 
most certainly up to date, and, while obviously not a 
bock for the expert, it contains some valuable dia- 
grams and suggestions not covered by many books on 
this subject. As is frequently the case, the reading of 
the history of past.developments may open up some 
new spheres of research, or some ideas previously 
overlooked. New methods are not always the best, 
and a study of the historical side throws fresh light 
on new and recent developments. The book might be 
described as a plain, practical introduction to wireless 
generally. It is well and amply illustrated and con- 
cisely written, and, when we say it has a different 
atmosphere to most wireless books, we are not speak- 
ing in any derogatory way. Some of the terms, while, 
of ccurse, strictly correct, and in many instances strictly 
scientifically correct, are not used by most authors 
when dealing with wireless subjects. We refer to such 
remarks as: “A  high-resistance bell telephone 
receiver,” “a triatic stay,” “the oscillation trans- 
former." It is, however, such phrases that give the 
book its writer's personality, and in strongly recom- 


| mending it to all readers who are interested within 
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its scope, we can only say that its value would be 
increased if the existing frontispiece were deleted, and 
one showing the author's photograph inserted in its 
place. 

PRINCIPLES AND PRACTICE OF WIRELESS TRANS- 
MISSION. (By С. Parr. (Ernest Benn, Ltd., 5s. net.)— 
This book is a very simple and concise description, and 
very clearly covers the ground suggested by its title. 
The arrangement is good, and the reader is led step by 
step from the brief outline of the electron theory to 
some of the normal standard transmitting circuits, 

With this book, as with others, it is a pity that 
authors do not adopt the standard conventional 
diagram signs suggested by the British Standardisation 
Committee. In this case the author gives a frontis- 
piece showing certain diagramatic signs, but for some 
reason or other he does not use his own signs in many 
of the diagrams given. 

The book is of little value to those having some 
knowledge of the subject, but is one that should be 
read by all who wish to have a general outline of the 
principles of wireless transmission, and who have little 
o- no knowledge of the allied subjects, some under- 
standing of which is essential before reading the 
average book on the transmission of wireless signals. 

The book is well printed and makes good reading. 
There are, however, quite a number of small errors in 
the printing of the text. The Polar “ Pea-nut " valve 
is referred to, and the voltage is given as .o8 to т, 
which should, of course, be o.8 to r. 

In the diagram showing the Poulsen arc transmitter 
it is not quite clear that the two blow-out or magnet 
coils are in series with the arc. The left-hand coil is 
clear, but the right-hand coil appears to be shorted 
by the lead to the closed circuit inductance. This ts 
probably due to a defect in the block. In speaking of 
the same diagram, the question of the marking and 
spacing wave is simply described, and what is in all 
probability a printing error has crept in here, as when 
the total inductance is reduced by depressing the trans- 
mitting key, the wave-length is momentarily decreased 
and mot increased. } 

To wireless amateurs who are thinking of building л 
transmitter the last chapter, although short, will give 
them a clear insight into modulation methods, and i! 
their knowledge of the subject is not great, then a 
careful study of the book will give them a thorough 
groundwork in general principles. 

——— P rÓ 

“Sixty Years of Company Registration.”—A lecture on this 
subject, by Mr. Herbert W. Jordan, the well-known authority 
on company registration, was given recently before the Secre- 
taries’ Assocn., Itd., at the Cannon Street Hotel, under the 
chairmanship of Mr. T. E. Hayden, M.A., K.C., and was of 
such an interesting and informative character, and the pro- 
posed amendments of the Companies Acts are so worthy of con- 
sideration, that, by desire, it has been printed It could be 
read with advantage by every company secretary. 

Meetings.—The Junior Inst. of Engineers will meet on Friday, 
the 3oth inst, at 39, Victoria St. Lecturette, “Notes оп 
Design of Paraffin Motors," by Stratford C. Saunders (mem- 
ber) (slides and exhibits). On Friday, December 7, there will 
be a visit to the Lighting Service’ Dept. of the British 
Thomson-Houston Co., 15, Savoy St., at 7.30 p.m., with a 
lecture and demonstration on modern methods of electrical 
illumination. On Friday, December 14, meeting at 39, Vic- 
toria St. Lecturette, “L.C.C. Regulations for Steel-framed 
Buildings," by S. Bylander (past-chairman) (slides). АП at 


7.30 p.m. 
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Trade Notes. 


The bullet in Benji did not cause a fatal wound, but it 
should most certainly inflict very serious injury on the demon 
of bad lighting, and for that we can but express our most 
grateful thanks to the editor of the “Benjamin Bulletin" for 
November, who shows so clearly what can be done with the 
aid of the good lighting fairy. This number deals entirely 
with lighting, and contains some excellent illustrations of 
really efficient illumination work in such varied directions as a 
power-house, a machine shop, a printing works, a motor-car 
works and a clothing factory, together with most interesting 
examples of the moderate outlay necessary to ensure correct 
industrial lighting. The whole issue is most certainly well 
worth the careful perusal of all electrical engineers who are 
interested in such problems, and the publishers, The Benjamin 
Electric, Ltd., Tariff Road, London, N.17, will be pleased to 
send copies to any readers who may write for same. 

The Exide Girl Calendar, which has just been issued by the 
Chloride Electrical Storage Co., Ltd., is a very bold and attrac- 
live advertisement of the Exide batteries, and the charming 
leatures of the fair damsel should certainly prove an excellent 
daily reminder of the famous Exide cells during the twelve 
months commencing with this present November. It will be 
appreciated by all trading firms and users who are so fortunate 
as to receive a copy 

"Spot-o-Lites."— This is the trade title given to an ingenious 
adaptation of the old-fashioned drawing pin. In the centre of 
the front is a neat white enamel circular spot of luminous 
paint which, when the-pin is pressed into the woodwork above 
any ordinary house switch, will enable its position to be seen 
in the dark without trouble, thus avoiding accidents which 
inadvertently might occur when groping blindly where one 
might imagine the switch would be found in the ordinary way. 
ТЕ is a neat contraption which should find a ready market 
among electrical factors, ironmongers and dealers generally, 
and we would recommend them to apply for prices, etc., to the 
makers, the Hendon Electrical Co., Ltd., at 104, Southampton 
Row, London, W.C.2, who are also handling the well-known 
Hendon British-made incandescent lamps. R 

The November monthly price list has been issued by the 
Siemens and English Lamp Co., Ltd., of 38-39, Upper Thames 
Street, London, E.C.4, and will prove of value to all trade 
readers, to whom it will willingly be sent on receipt of proper 
official application. 

The November issue of the “ Sunco " monthly stock price list 
gives details of good selling lines in domestic electrical appli- 
ances for the Christmas trade, as well as of the Crypto com- 
mutating rectifier for economically charging accumulators and 
other accessories. Enterprising contractors and retailers who 
may not have received the list should at once write officially 
to the company at 118, Charing Cross Road, London, W.C.2, 
and ask for it, mentioning this reference thereto. 

Catalogue No. 108, “Abridged Price List of Electric Lighting 
Material,” just issued by Croggon and Co., Ltd. (16 and 
230. Upper Thames Street, E.C.4), is a very full and convenient 
publication, which electrical contractors will find most useful. 
Attention might be particularly directed to handy tables of 
cables. flexibles and fuse wires, which are one of the features. 

A portable electric riveter, called the “ Кетса,” is illustrated 
in a leaflet to hand from the Mada Engineering Co., Ltd., of 
12. Bevington Hill, Liverpool. Two hundred 3-in. rivets are 
dealt with in this machine for the consumption of 1 kw.-hour, 
DIG 

A price sheet illustrating the Tangent low-frequency trans- 
formers has just been issued by Messrs. Gent and Co., Ltd.. of 
Faraday Works, Leicester. From the nature of the testimonials 
the firm have every reason to be satisfied with the quality of 
goods which they are supplying to their clients. Evidently 
these transformers should form a quick selling line for all dealers 
in high-quality wireless goods. 

A new folder just issued by the British Thomson-Houston Co.. 
Ltd., of 77, Upper Thames Street, E.C.4, gives prices and 
details of Mazda lamp bulbs for motor-cars, which are, we 
understand, meeting with a very rapid sale throughout the 
country. 

Circulars dealing with lanterns for gasfilled lamps, Apex iron- 
clád switchgear and other accessories have been issued by the 
Foster Engineering Co., Ltd., of Morden Works, Wimbledon, 
S.W.19. and will be sent to trade readers on receipt of proper 
application. 
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Siemens and English Electric Lamp Co., Ltd., have opened a 
branch office and store at 2, Wood Street, Cardiff, where they 


will carry a larg? and comprehensive stock of lamps, acces- 
sories, fittings, cables, batteries, etc., which should afford 


prompt and efficient service to their many customers in the 
South Wales area, 

The G.E.C. have issued a new edition of their catalogue 
of *‘ Geekoduct " conduit and conduit fittings (section “С” 
of complete catalogue 16th edn.). In addition to the usual 
light-gauge and heavy-gauge conduit, and various standard 
fittings, complete ranges of switch and ceiling rose boxes, wall 
plug boxes, and other outlets are given, together with earthing 
devices, connectors and a selection of various tools. Included 
are the *''Pin-Grip," * Demon-Grip” and ““ Witton-Grip ” 
systems of continuity fittings. In addition, the introductory 
section (specification, etc.), which is illustrated by line blocks 
and augmented by statistical data, is useful, 

“Dr. Brighton Takes a Hand in the Housing Problem ” is 
the title of leaflet No. 409 which has just been issued by 
E.D.A. It gives neat illustrations and text descriptive of the 
irexpensive but wonderfully convenient and economic houses 
which are now being erected in Brighton, and shows what is 
being done in the way of utilising. electricity to the best 
possible advantage. These leaflets should be of direct interest 
to all enterprising electrical contractors, as well as to architects 
generally, and it is to be hoped that they will be made use 
of to the utmost possible extent. Supplies and details can 
be obtained by writing to the Secretary of E.D.A., at 15, 
Savoy Street, London, W.C.2. 

Pamphlet No. P1323 has been issued by the Engineering and 
Lighting Equipment Co.. Ltd., of Sphere Works, St. Albans. 
It gives particulars and illustrations of some of the latest 
types of industrial fittings which this company is now placing 
on the market at competitive prices, and should, therefore, be 
of direct interest to installation contractors generally, who 
should make early application for same. 

Heating and cooking catalogue No. 6 has just recently been 
issued by the Automatic Telephone Mig. Co., Ltd., Milton 
Road. Edge Lane, Liverpcol, and should be obtained without 
delay by all electrical traders and-contractors, to whom it will 
be sent on receipt of proper application. It contains full 
details of the many new Xcel lines which the company has 
placed on the market, including electric irons for tourists and 
billiard tables, utility cookers, boiling plates and fires of various 
types, in all of which there should be an ever-growing market 
for the enterprising trader. 

The General Electric Co., Ltd., have issued an attractive 
folder, No. B.C. 3,185, dealing with Gecophone loud-speakers 
and showing several models thereof, as well as complete 
equipment, including power amplifiers. Prominent among them 
is a new model known as the Gecophone “A” loud-speaker, 
which admirably fills the demand for a thoroughly reliable 
instrument at a -easonable price. It is of the electro-magneto 
type, and the receiver is wound in such a manner that a choice 
of two resistances is available according to the type of valve 
used. Wireless dealers should make a point of obtaining copies 
of this new list. 

United Water Softeners, Ltd., of Imperial House, Kingsway, 
London, W.C.2, have formed a separate company, under the title 
of Super-Centrifugal Engineers, Ltd., to deal exclusively with 
the ever-growing business of the Sharples super-centrifuge, a 
machine which enables enormous centrifugal force to be applied 
in the clarification and separation of liquids and emulsions 
produced in over a hundred different industries. The board 
also has been strengthened by the inclusion of Mr, P. T. 
Sharples, the president of the Sharples Company of America, 


and of Messrs. A. H. Keable and Z. A. Toula, technical 
directors. 
Domestic, industrial and commercial lighting fittings of 


scientific design and careful manufacture are offered this season, 
as in the past, by Simplex Conduits, Ltd. (Garrison Lane, 
Birmingham). The wide range available is catalogued in a 


MARRYAT & PLACE, encincens. 
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28 HATTON GARDEN, 


series of octavo booklets with substantial covers, and merits 
consideration by illuminating engineers and contractors. An 
important section of the company's business is devoted to the 
design and manufacture of artistic signs, some examples, speci- 
fications and prices being given in a new booklet, “Simplex 
Triple-purpose Electric Signs " for advertising, illuminating and 
decorating. 


Various Items. 


Inquiry Postponed.—The Electricity Commissioners have 
decided to postpone the local inquiry at Bradford into the West 
Riding (Aire and Calder) Electricity District, which was fixed 
for December 4 and íoliowing days. A new date will be 
announced in due course. 

Burnley.—The Electricity Committee have decided to extend 
the electricity cable for about r,ooo yards in Barden Lane if 
there are sufficient inquiries for supplies in this area. The 
laying of cable in Rosegrove and Lowerhouse districts is re- 
garded as suitable to earn the unemployment grant from the 
Government, 

British Empire Producers’ Organisation.— We are informed by 
this organisation that the Right Hon. S. M. Bruce, the Prime 
Minister of the Commonwealth of Austnalia, has accepted the 
cffice of patron. The Right Hen. the Earl of Glasgow, D.S.O., 
R.N., has been elected president, and the Right Hon. L. S. 
Amery, First Lord of the Admiralty, a vice-president. 

Plant Wanted.—The Victorian Rlys. invite tenders for the 
supply of two small induction motors, complete with starting 
apparatus.——The Sydney (N.S.W.) Harbour Trust Commrs. 
invite tenders for the supply and delivery at No. 6 Berth, 
Darling Harbour, Sydney, of two double-drum korizontal elec- 
tric capstans or warping winches (Contract No. 23/34). Par- 
ticulars from the D.O.T. (Room zo), 35, Old Queen Street, 
London, S.W.r. 

Thame.—At a town's meeting, held on the rsth inst, to 
discuss proposals in connection with the provision of an elec- 
tricity supply, a lecture was given by Mr. Victor W. Dale 
(business manager of the F.D.A.) on “The Uses of Electricity 
in Home and Business," following which a resolution was 
unanimously passed recommending the Council to investigate 
the best means of obtaining a supply as early as possible, one 
ladv in the audience stating that she was willing to put in 
100 points at once. 

Tenders Accepted.—The Sloan Electrical Co., Ltd., of 
8, 10 and 12, Golden Lane, London, E.C., as agents for Messrs. 
Peyton and Peyton, Ltd., of Birmingham, have secured the 
contract for the supply of the whole of the electric decorative 
fittings for the “Rivoli " Cinema, which is being built in Capel 
Road, Worthing, by Ми. C. A. Seebold, proprietor of the 
"Dome" Cinema, Worthing. The following contracts for 
Osram lamps have recently been obtained by the G.E.C., viz. : 
(1) L.M. and S.R., for Osram gasfilled lamps for three months 
ending December 31, 1923; (2) Southern Railway, for Osram 
incandescent lamps for four months ending February 29, 1924; 
and (3) H.M.O.W , Osram metal filament, vacuum and gasfilled 
lamps during the period of nine months from October 22, 1923. 

Meetings.—A Wireless Section meeting of the I.E.E. will be 
held on Wednesday, December s, at 6 p.m. Paper: “The 
Relation between Damping and Speed in Wireless Reception," 
by I. B. Turnet, М.А. 
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V.LR. CABLES—THEIR MANUFACTURE AND 


SELECTION.* 


The meeting of the Association at St. Bride’s 
Institute, London, on November 13, was well attended, 
the room being well filled when Mr. W. Lang, 
M.I.E.E., delivered his lecture on ‘‘ V.I.R. Cables: 
Their Manufacture and Selection." The President of 
the Association, Mr. W. E. Highfield, M.I.E.E., took 
the chair promptly at 7 p.m., and in opening the meet- 
ing, referred to the important part cables played in the 
cost of installations. Before calling on Mr. Lang to 
speak, Mr. Highfield extented a cordial welcome to 
the visitors who were present, and invited them to 
join in the discussion. 


Mr. Lang, who read his paper in a most clear and 
enjoyable manner, said: 


INTRODUCTION. 


The history of the electric cable industry, particularly 
that section of it with which we deal in this paper, 
might be likened to that of a country favoured by 
wise government, enjoying freedom from strife and 
devoted to the pursuit of the prosperity and well-being 
of its people. 

his is somewhat exceptional in the history of the 
electrical industry taken as a whole, as the growth 
of demand for current has been so great that designs 
and forecasts of plant of thirty years ago appear 
grotesque when compared with the giants of generation 
of to-day. 

At the same time the almost peaceful progress of 
the electric cable industry has been definite and 
decisive, although it is difficult to mark any particular 
date as the birth of some great advance in this manu- 
facture. The amount of research and experimental 
work devoted to details of manufacture has resulted 
in many erroneous ideas surrounding the art being 
eliminated, and the user assured that he can obtain a 
commodity that has been well and truly made. 


* Lecture delivered by William Lang, M.LE.E., before the 
National Assoc. of Supervising Electricians, November 13, 1923. 


It is safe to say, however, that some mystery will 
always be associated with electric cable making—just 
as there always will be mystery in a somewhat kindred 
art, that of cooking—and, as in cooking, so in the 
making of V.I.R. cables, there will always be 
‘“ masters " of the art whose skill is beyond question. 

In many ways this is readily appreciated, at least 
by those who have entered light-heartedly into the 
business and have come to grief in its many pitfalls, 
and yet there are many users who wonder where the 
difficulties are, as apparently the manufacture is quite 
straightforward. ^ This is particularly true of the 
“ book " expert, as although a fair amount of litera- 
ture is available on the subject, yet it is “© scrappy, ' 
that is, you get a bit here, and a bit there, and with 
it all there is probably more left unsaid about these 
mysteries than has actually been written. Neverthe- 
less, it is possible to acquire a good knowledge of the 
art which has always been looked upon with a certain 
amount of respect as having its own special and 
peculiar difficulties. 

In any case, with such sources of information avail- 
able, there seems to be little need for a user to worry 
over the selection of the cable he proposes to purchase. 

Actually, however, he finds that there are so many 
factors which require consideration, that, in balancing 
them one against the other, he is continually 
confronted with the difficulty of a decision. | 

In order to grasp the essential points which should 
be looked for, I propose to run over, briefly, what the 
salient points are in V.I.R. cable manufacture. 

Principal Features in Manufacture. Ihe manufac- 
ture divides itself almost naturally into three main 
divisions. That pertaining to :— 

(a) The conductor. 
(b) The insulating coatings. i , 
(c) The finish or protection of the insulating coatings. 


» 


Of these the work entailed in connection with the 
insulating coatings easily takes the premier place of 
importance, but the finished cable will only be satis- 
factory when careful attention has been given tto every 
operation—not one stage can be treated lightly. 
The most important operation on the conductor is 
that of tinning. All specifications and all rules and 
regulations dealing with V.LR. cables embody a clause 
insisting} upon this. 241 j 
The existing rules of the Institution of Electrical 
Engineers refer to ‘‘ tinning ” under Rules 41 and 56, 
but simply state that ''the copper must be protected 
by tinning or other effective method from contact with 
the insulating material if such contain sulphur." 

Not infrequently specifications are more precise on 
this point by adding such words as '' the tinning 
should be free from lead or other impurity and should 
show no signs of sulphate’ of copper after 
vulcanisation.”’ 

One specification called for “ double tinning," but 
this is rather a refinement, as the resulting benefit is 
doubtful—little, if anything, can be expected from 
trying to tin copper unless the surface is absolutely 
clean, as all of us have learned from experience, so 
that any attempt to improve matters by a second 
operation is futile. 

Tests for tinning are not common, but where this is 
called for, a satisfactory test is that known as the 
** Beaver " test, in which the tinned wire is subjected 
to the action of solutions of hydrochloric acid and of 
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sodium-sulphate alternately in cycles for a predetermined (c) the second layer of vulcanising rubber, termed 
period. the '* jacket.” 


Taking a broad view of this operation, and bearing 
in mind that every inch of the wire must pass through 
the tinning bath, making it at best a relatively slow 
process, it can easily be seen that any attempt to speed 
up the running. will only result in bad workmanship at 
this the very outset of the manufacture. 

The conductor itself must be of annealed copper, and 
this is so usual and the reason so obvious that it might 
pass without reference. I only do so to draw your 
attention to the outstanding difference between 
annealed copper wire and that of hard drawn copper 
wire. This may best be done, I think, in the terms 
of the Standards of the E.S.C. in which is taken, in 
each case, a length of wire of one metre, each weigh- 
ing one gramme at the temperature of 60 deg. F., 
when annealed copper is defined as having R = .1508 
ohm. and H.D. as having R = .1539 ohm. In addition 
the E.S.C. define H.D. copper as that which will not 
elongate more than r per cent. without fracture. 

In passing, also, I should like to remind you that as 
H.D. copper softens very readily when heated, it is 
looked upon as bad practice to make a joint, on bare 
H.D. copper overhead wires, in any part of a span or 
to take a branch from off any part of a span when 
soldering is done. 

It is interesting also to note that you can readily 
obtain the weight in lbs. per yard of any conductor by 
multiplying the cross sectional area by the constant 
11.575; or roughly, a wire 1 sq. im. in section 
area weighs 114 lb. 

One further operation requiring care is that known 
as ' stranding the conductor." In this process each 
wire is separately wound on a bobbin and the requisite 
number of bobbins are mounted, in quite a simple 
but ingenious way, on the periphery of a wheel. From 
these bobbins the wires converge through a guide or 
multiple die to the central wire of the strand which 
has been threaded through the hollow shaft of the 
machine. As the wires are pulled forward, with the 
revolving of the shaft, so a rope or strand is formed. 
During the operation the bobbins of wire on the 
periphery of the wheel oscillate in such a manner that 
no twist, or, as sailors put it, '' turn," is put on the 
wires as they bed themselves down on the central wire. 
The care required in this operation is to see that no 
scratching of the tinning takes place, a condition not 
always easy to fulfil. —— 

The numbers of wires in circular strands are quite 
well known to you, being 7, 19, 37, 61, 91 and 127, 
as where three wires are twisted together a strand, in 
the proper sense of the term, is not formed. The 
nuntbers of wires, in circular strands, form a series of 
the equation 3n (n + 1) + 1 where n is any integral 
number representing the number of layers. 

The single conductor wire, or the stranded conductor, 
is now ready for what is a more important operation— 
that of receiving the insulating coatings. 

The standard practice in this country is to apply 
three distinct layers of insulating rubber—one of rubber 
strip and two of vulcanising rubber applied in the order 
of :— 


(a) The rubber strip next to the conductor. 


(b) The first layer of vulcanising rubber, termed 
the ‘‘ separator.” 


т 
rmn 


As the positions and names indicate, each layer has 
its own function to perform, and each is, of course, 
separately prepared and manufactured. 

In the application of these layers to the conductor 
there are two methods in common use, one known as 
the ‘‘ Longitudinal " method and the other as the 
“ Lapping ” method. 

In the * Longitudinal" method the three strips of 
rubber, in the order already named, are fed, at one and 
the same time, to the top and to the bottom of the 
conductor as it passes through two rollers, having die 
grooves of the requisite finished diameter of the particu- 
lar size of insulated wire which is being dealt with. 
These rollers press together the three strips on the top 
to the three below tne conductor, and, at the same 
time, nearly cut them through on each side, so that 
the wire issues from the roller quite circular in form, 
but having the faintest indication of a web on each 
side where the cutting through took place. 

In the “Lapping” method the three lappings of 
rubber, in the same order as before, are applied by 
revolving the strips, with a predetermined "lay," on to 
the conductor as it is drawn throwgh the machine. 

Of these two methods the “Longitudinal” is in most 
general use, except for cables of a considerable dia- 
meter, as it is possible to pass several conductors at 
cne time, side by side, through the rollers by pro- 
viding strips of rubber of sufficient width to “in- 
sulate " all the wires at the one operation. 2 

With the “Lapping " method, however, only one wire 
at a time can be dealt with and, consequently, the 
* mileage" of wire insulated in a given period js greatly 
reduced. : 

Following upon the completion of this operation, the 
drums, which received the wires as they issued from 
the insulating machine, are taken to the taping 
machines, where the “proofed” tape is applied, and 
thereafter the cable is ready for the vulcanising shop. 


Vulcanisation.—I approach this part of the subject 
with some trepidation for three reasons :— 


(a) That it is highly technical. 

(b) That it is hedged round with trade secrets. 

(c) That apparently there is no standard practice— 
manufacturers securing the results for which 
they strive in more or less independent ways. 


It is perhaps the most vital operation of all in 
the whole process of V.I.R. cable manufacture, and 
it is significant that all specifications leave this entirely 
in the hands of the manufacturer. ! 

This, to my mind, is rightly so, as it is always ac- 
cepted that, in drawing up a specification, you can do 
one of two things :— с 

(а) You can.give working dimensions and tests of 
the finished article, leaving details of manufacture 
entirely to the manufacturer ; or (b) you can stipulate 
the exact method of manufacture and, ^n so doing, 
take upon yourself the responsibility of the result, as 
in such a case, naturally, the test of the finished cable 
—in cable making—would depend upon the method of 
manufacture you had laid down. 

The soundness of leaving the method of manufac- 
ture in the hands of the manufacturer has resulted 
in a great amount of research and experimental work 
being done voluntarily, and it appears as though the 
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making of one good cable is only an incentive for 
further efforts in improved manufacture. Indeed, when 
we come to consider the views and opinions of 
"masters ` in the art of vulcanisation we see how very 
involved the whole subject is, and what measure the 
responsibility is in turning out a sound cable. 

(To be continued.) 


POWER SIGNALLING INSTALLATION 
NEWPORT STATION, G.W.R: 


AT 


‘An extensive power signalling scheme is to Бе 
installed at the Newport Station of the G.W.R., the 
contract having been awarded to Messrs. Siemens 
Brothers end Co., Ltd., London, for the supply and 
iistallation of their one-lever system of route signalling. 
The contract includes the supply of generating plant 
end storage batteries at east and west cabins, the neces- 
sary electrical apparatus for working 200 signals and 
100 points, and the station limit track circuits with 
illuminated diagrams at each cabin. This will be the 
first large installation of this new and advanced sig- 
nalling system, its efficiency having been fully proved 
by a small trial plant which was installed at Winchester 
twelve months ago for the same company. The out 
side gear, such as point and signal machines, is of a 
type which Messrs. Siemens have supphed and installed 
for some time. The great advantages accruing from 
the operation of a whole route by a single lever are 
obtained by local circuits in the relay contro! case of the 
cabin. | 


E.D.A. SALESMANISHIP CONFERENCES. 


Owing to the large numbers attending the E.D.A. 
Sales Conferences this year, the Association has found 
it necessary to obtain a larger hall. 

The next meeting (December r4, 7.30 p.m.) and ail 
subsequent Conferences will be held at the London 
School of Economics, Houghton Street, Aldwych, on 
the ground floor. The main entrance to the London 
School of Economics is almost immediately opposite 
Bush House, as shown in the street iplan hereunder. 


2, 
e |onoon scnooL 
Oe 


EDA. Sales Confs 


Temple Stn. 


The new hall will permit of still larger attendances, 
and the Association desires to emphasise the fact ihat 
the Conferences are open to anyone engaged in any 
branch of the electrical industry, supply, contractine cr 
manufacturing, and particularly to the younger men at 
the selling end of the business. There is no fee. 
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THE ENGINEERS’ CLUB. 


The following is a list of the meetings to be heid in 
the club during December, 1923 :— 
Dec. ro.—London Section of the Institute of Brewing. 

» Ir.—Mining and Electrical. Engineers, 

„ 12.—Institute of Motor Trades. 

» 13-—Institute of Patentees. 

5, 14.—Institution of Aeronautical Engineers. 

» 17.—Institution of Rubber Industry. 

» 19.-—Institution of Production Engineers. 
20.—Institution of Mining and Metallurgy, 

Council Club Dinner. 


THE “LUXOR” UNIT SYSTEM OF DECORATIVE 
LIGHTING. 

With the object of eliminating glare in domestic 
lighting by gas5'led lamps, the British Thomson- 
Houston Co., Ltd., have placed on the market a 
decoratively adaptable fitting called the “Luxor.” By 
means of a vitreous enamelled reflector, to which a 
diffusing bowl is attached (see Fig. r), about 75 per 


Fic. 1.— 
PHANTOM VIEW OF 
“Т UXOR a) PEERING, 
SunowING SILK 

SHADE. 


cent. of the light is reflected upwards to the ceiling 
(from the inner surface of the reflector), and about 
25 per cent. is diffused through the bowl. A small 
proportion of this diffused light reaghes the outer 
surface of the reflector and illuminates the silk shade, 
should one be used. Thus, it will be seen, the main 
lighting is well diffused throughout the room, no harsh 
contrasts obtaining. At the same time just sufficient 
light is available for illuminating the shade to the 
necessary degree for securing artistic effect. Shades 


Fic. 2.—A Fic. 3.—A. TYPICAL 
REPRESENTATIVE SC IZU ORIS RIENG 
“TUXOR ' FITTING. 
Iriginal fror 
LLINOIS AT 


ARADAICCA 
AMPAIGN 
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can be obtained in practically any colour—a representa- 
tive example of a “Luxor” fitting being shown 
in Fig. 2, while in Fig. 3 is seen a silk bag or 
screen fitted over the diffusing bowl. These 
screens are primarily intended for use when the 


bowl is in the line of direct vision. Spare 
plain opal or cut-glass diffusing bowls may be 
obtained. Easy assembly is a feature of these fittings, 


as shown at Fig. 4. The three essential parts are (a) 


h 


Гіс. 4.—DriacRAMs SHOWING 
METHOD OF ASSEMBLING 
“Luxor” FrirTING. 


suspension and housing, ceiling plate and wiring, (b) 
reflector with tripod, (c) diffusing bowl. The ceiling 
piate is fixed in the usual manner, and the reflector 
attached to the housing by engaging the bayonet slots 
in the top of the tripod (e) with the pins in ihe housing 
(/). This having been locked by a locking’ screw, the 
lamp may be inserted, and the diffusing bowl attached 
to the reflector by the three spring fingers (g) at 
the bottom being made to engage the edge of the bowl. 

The length of the suspension is easily effected by 
adding or removing a number of thimbles, and, of 
course, lengthening or shortening the cable. Cleaning 
or lamp renewal is carried out by removing the diffus- 
ing bowl, which, as stated above, is held in position 
bv springs. 

For offices, shops, showrooms, restaurants, etc., the 
"Luxor" fitting can be used effectively without a silk 
shade, this being used only for decorative effect. Full 
particulars are contained in a booklet which will be 
gladly sent to those applying to the British Thomson- 
Houston Co., Ltd., 77, Upper Thames Street Gen 


LAMPS AND ILLUMINATION.* 


The incandescent electric lamp as a transformer of 
clectricity into light is a beautifully balanced combina- 
tion of physical, chemical and electrical design. The 
niodern gasfilled lamp is a product of the combined 
efforts of the metallurgist and the physicist. ^ The 
former made it possible to draw turgsten steel into 
very fine filaments, and the latter discovered the method 
of preventing the filament being rapidly destroyed 
when heated to a very high temperature. (Although 
rapid strides have been made, during recent years, in 
the development of electric lamps, the correct applica- 
tion in use has net appreciably improved. The fol- 
lowing brief history of electric lamp development will 
indicate the rapid progress which hes been made: — 

1896.—Carbon filament lamp—3.3 lumens per watt. 

1905.—Metallised carbon filament lamp—4 Jumens 
per watt. 


* The Benjamin Bulletin. 
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1906.—Tantalum filament lamp—s lumens per watt. 

1907.—Pressed tungsten filament lamp—8 lumens 
per watt. ў 

1911.—Drawn tungsten filament lamp—r1o lumens 
per watt. 

1913.—Gasfilled iamp—20 lumens per watt. 


It will be seen that the increase in efficiency from the 
carbon lamp to the gasfilled lamp is 600 per cent. 
During this period of progress the cost of current has 
been steadily reduced so rhat, for the same cost, the 
consumer can now enjoy about ten times the amount 
of light that was possible 23 years ago. These figures, 
however, merely refer to the light sources, and do not 
take into account the many advantages to be obtained 
by correct distribution. 

In spite of rapid progress in lamp development, and 
the improvement in the design of lighting equipment, 
the public remains strangely ignorant of the advan- 
tages of good lighting. "The general practice has been, 
as new lamps are produced, to instal them in the old 
equipment. The time has now arrived when the in- 
dustry must make a serious effort to correct this evil 
practice. There are in use to-day hundreds of glaring 
lamps which are causing great discomfort, and, in 
many cases actual injury, to the eyesight of the general 
public. It weuld be quite impossible to introduce still 
логе efficient lamps until the public have been educated 
to adopt better lighting practice. 

Generally speaking, light is still considered merely 
as a convenience. The public have yet to learn that 
it is probably the greatest asset available to mankind; 
this is particularly true of industria! lighting. Many 
careful and conclusive investigations have been made 
which prove that production can be considerably in- 
creased when antiquated lighting systems, giving a 
poor illamination, are replaced with correctly installed 
equipment, giving a high intensity of illumination. In 
his recent paper before the British Association, Dr. 
G. H. Miles gave an example of a test carried out in 
a factory which indicated that production was increased 
by 28 per cent. after a modern lighting system was 
installed in the factory. 


Answers to Correspondents. 


C. R. Harpy (Tottenham).—Your question is placed 
before the readers of this journal in our Questions and 
Answers Competition. In ithis way you will have the 
benefit of their experience. i 

W. J. Simpson (Belfast). —We would advise you to 
obtain a copy of ““ Electric Circuit Theory and Calcula- 
tions," by Perren Maycock, 11s. post free from this 
office. 


Tenders Accepted.—The General Electric Co., Ltd., has 
obtained a three months? contract from the Air Ministry for 
the supply of Osram Metal Filament Vacuum Lamps and 
Robertson Carbon Filament Lamps; also, a part contraot from 
the Admiralty for the supply of Osram Traction Lamps. 


Hackney.—We have received from the E.D.A. pamphlet No. 
411, which relates to the public service of electricity in the 
Metropolitan borough of Hackney, and gives illustrations and 
charges which are in force in that very enterprising borough. 
The illustrations show the various types of electric cookers and 
accessories, together with the hire terms, and are a splendid 
testimonial to the enterprise of Mr. L. L. Robinson, M.LE.E., 
the manager and engineer, to whom all credit is due. 
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BRITTAINS ELECTRIC MOTOR Co. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, E.C. 


Telegrams: “ Раторћоп, London." 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
f and POLYPHASE 


MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of our design and workman- 
ship has never been questioned. 

Reorganisation and improved methods of 
Il ustration shows a 40 В.Н.Р. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 

YOUR ENQUIRIES WILL BE 
PROMPTLY DEALT WITH. 


Ji» 


NOTE the Robust design 


maintained throughout. 


irs 1 1 r When we have induced you to send us your enquiry, the task of our 
advertising department is accomplished. We then have the opportunity of putting our case before you in the form of a tender supported by 


Of course we really want your orders, but we don't advertise for them. 
explanatory literature, illustrations, drawings and examples. We rely on being able to satisfy you as to price, quality, design and delivery. 
If it seems desirable to discuss our proposals on the spot, one of our engineer representatives is ready to wait upon you for this purpose. 


Should you, after all, decide to place your order elsewhere, we shall make one request only in accepting your decision, f.e. that you 
continue to send us your enquiries, and allow us to try again. 


Johnson & Phillips, Ltd., Charlton, London, S.E.7. 


City Office and Stores—12, Union Court, Old Broad Street, E.C.2. 
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PANORAMIC VIEW OF THE PRINCIPAL GOVERNMENT BUILDINGS, WHITEHALL ,LONDON. SIW di. 


20 ^er Gi Is м So i e | B ft 
о таза Е и fis; тсе. Privy Cou. nial OFFíce 

Office. se Guards ego ы Wife hell Cel gee ^ 4 Horn Office 
i: War Office x n Кк руле F E e 


The most important buildings in the 
British Empire. 


Buildings where matters affecting every interest of every person in the Empire are decided. 
As important, perhaps, as the Houses of Parliament, for in them the decisions of Parlia- 


ment are put into practice. They are the Government Buildings—the buildings of 
Government, and they are all being 


re-wired with fa EIN LE. Y Cables & Wires 


by Mann, Egerton & Co., Ltd., Norwich & London. 
W. T. HENLEY'S TELEGRAPH WORKS CO, LTD., Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 
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& If you must buy a Motor, see that it's | R ORD 
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8] A TRUE OHMMETER—NOT A VOLTMETER 
CALIBRATED IN OHMS. 
500 VOLT GENERATOR 
Scale Zero to Infinity, with clear 
readings from 10,000 Ohms to 
z 100 Megohms : 
265, STRAND, W.C.2 - - - City 5956. THE 
3, YORK ST., MANCHESTER  .  . City 3713. Record Electrical C o., Ltd. 
84, ALBION STREET, LEEDS - - 22762. А 
А BROADHEATH, MANCHESTER, 
We are building new works at WITTON. роле AIIM ORG AGE: , Grams —Infasion, Altrincham 
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THERE IS A 


BEN/AMIN 


REFLECTOR 
er 

EVERY CLASS g% 

LIGHTING 

INSTALLATIÓN. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N7 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half-year, 3s. 2d. a 
quarter in advance, postage prepaid in the United Kingdcm ami abroad. 


Questions to which an answer is zequired must be accompanied by a 11d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No. 2460 Gerrard. 


Current Topies. 


If there is one thing more than another calculated 
to sway electors at the present juncture in favour 
of any party which is antagonistic 
The Rapacious to landlords and property-owners, it 
Landlord. is the recent reported action of 
certain landlords and house-owners 
in the Moston district of Manchester, where, it is 
alleged, several tenants have received notice of varying 
increases in their rent on account of the erection of 
outside aerials for broadcast reception. There is a 
class of property-owner who sticks at nothing in his 
endeavour to extort additional profit from his unfor- 
tunate tenants on the slightest provocation, and the 
growing popularity of broadcasting has opened up 
a fresh vista for the exploitation of the meeker class 
of occupier who takes that sort of thing lying down. 
There is no foundation in law which supports a land- 
lord in any such action, and I strongly advise those 
tenants who have received notice of rent increases 
on this lame excuse to join the local Tenants’ Pro- 
tection League, or its equivalent, and try what com- 
bination will do for them against the extortionate 
demands of these leeches. 


There was never a new pastime or recreation yet 
introduced but there followed in its train a class of 
bloodsuckers and spoil-sports bent on making capital 
out of the modest needs of the middle-class and 
industrial population. The class of individual who 
will extort extra rent for an aerial reasonably and 
carefully erected on his property is on a par with 
the war profiteer—that highly objectionable section of 
the populace which battened on the privations and 
discomforts willingly suffered by others of his fellow 
men and waxed disgustingly rich on the proceeds of 
his rapacity. It is up to the various wireless societies 
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to take up this matter also and add their united protest 
to any such attempt to handicap a pastime which is 
already giving so much recreation and enjoyment to 
thousands cf suburban and country residents in our 
midst. What about a test case, anyway? It would 
serve to expose the profiteer and also settle the ques- 

tion once and for all 
Day after day we read of still more electricity 
supply failures, and, in addition to the list of affected 
areas glven in my last week's notes, 


Those there have been two successive 
Breakdowns, breakdowns, on two following days, 


in the district served by the Ken- 
sington and Knightsbridge Electric Lighting Company, 
one at Whitby, another at Reigate, affecting the 
business area, and finally at Wimbledon, this being 
also the second failure within a comparatively short 
period. In each case the local Press have made 
capital out of the occurrences, and are asking the very 
natural question, what the respective supply authori- 
ties are going to do to guard against a repetition of 
the danger and inconvenience, to say nothing of the 
financial loss, incidental to these all too frequent 
failures of electricity supply. Disconcerting as they 
are, and unforeseen as many appear to have been, 
the supply industry should at least take the lesson 
to heart and profit by its misfortunes. It would 
appear that an influential committee is desirable, with 
power to inquire into the causes of these repeated 
failures, and compile therefrom valuable statistics as 
to the several points of weakness in the respective 
systems, with a view to early remedial measures. 
The reputation of our industry is at stake, and the 
sooner we wake up to the fact and set about putting 
our house in order the better for everybody concerned. 


In this connection, one seldom or never hears of 
an absolute failure in the public gas supply, unless 
it is associated with some extraneous 
disaster, such as a street subsidence 
cr a broken main, as, for example, 
in the case of the City and South London Tube works 
the other day. That, however, is no fault of the 
gas company, and, moreover, it is a case which is 
given such explanatory publicity that the general 
public are able to realise at first glance how innocent 
are their gas suppliers cf any negligence contributing 
to the temporary failure of supply. The gas interests 
iook after that side of the question, and the explanatory 
diagram and comprehensive account of the Newington 
Causeway contretemps which subsequently appeared 
in the Daily Mail is a tribute to those responsible for 
effective propaganda. 


—And Gas. 


TUNER 

Electricity supply interests, on the other 
always seem to emulate the ostrich when faced with 
a breakdown and its consequences. The affected 
station engineers ask to be left alone to work out 
their own salvation, and it is usually nobody's busi- 
ness to inform the public, through the medium of the 
Press, what caused the mishap or how long they are 
likely to be called upon to suffer inconvenience arising 
therefrom. These sins of omission count in the long 
run, and, taken in conjunction with the very effective 
propaganda now in progress to still further popu- 
larise domestic uses, are calculated to do 


hand, 


gas for 
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considerable harm to the electrical industry in so far 
as domestic applications are concerned. Incidentally, 
gas interests are making a very large and effective 
display at the forthcoming British Empire Exhibition 
at Wembley next year. The various sections of the 
industry have combined, and have taken a space of 
12,500 feet in the Palace of Industry. Here the story 
of coal and gas and their possibilities will be told 
with the object lessons that will be a surprise and 
delight to the uninitiated. 


The principle underlying the arrangements is to show 
the application of coal gas and its by-products to 
domestic and industrial life. A visit to the gas exhibit 
will give a striking illustration of the enormous range 
of the activities of the gas industry, and of the adapt- 
ability of gas for use in all sorts of unexpected pro- 
cesses. Gas in the motor industry, in sweet factories, 
in generating electrical energy, in the heat treatment 
of metals, in fruit and vegetable canning—to mention 
only a few of the many applications which will be 
demonstrated at Wembley. Апа what of electricity? 
No doubt the leading firms in the industry will make 
a brave display of the much more manifold uses and 
advantages of electricity, but are the leading interests 
combining with a view to countering this powerful 
united effort by their friendly rivals? If so, I have 
not heard of any arrangements in progress up to the 
time of writing, and time presses. Only a little short 
of four months are left in which to organise such a 
representative display. What about it?* 


Apropos of the reported control of aeroplanes, motor- 
car engines, etc., by a mysterious system of projected 
rays emanating from Germany, an 


Those esteemed correspondent writes me 
Mysterious from the Channel Islands enclosing a 
“Rays.” weird leaflet purporting to describe in 


general terms some such system, 
under the title * Vocal Wireless." According to this 
account, which would appear to have originated in the 
disordered brain of the mentally deficient, “the main 
or perpetual current is circulated by instruments set or 
tuned, each operator in addition wearing concealed 
instruments under his personal manipulation for 
independent control cf the main line of current, which 
instruments he can discard at will while still being kept 
in vocal contact with the other transmitters by the 
main current—thus having the freedom of his hands 
for any other occupation and no visible apparatus. 
These instruments, I am informed, consist of small 
cylinders in pockets. 


“Transmitting to each other, the operators centre 
upon an individual, introducing the ray or current into 
the body through the spinal cord, which, flowing up 
the spine, reaches the brain, where there is a timed 
pulsation, the rest of the skull being permeated with 
rays intermittently at the will of the operator. All the 
vital organs receive treatment with varying intensity, 
the whole system being thus permeated to the 


* The contributor responsible for the above par is evidently 
not aware of the enterprising way in which this matter has been 
taken up by the E.D.A. and the magnificent combined show 
which is to be made. It wili be a real eye-opener to the world. 
— EDITOR. - 
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extremities with electricity, which betrays itself by 
vibration or pulsation, but by an individual being 
silently worked upon and unsuspecting, is unfelt." 
Umph! sounds rather like “Radio Rex," or a bad 
attack of the nightmare. 


I congratulate E.D.A. and Mr. Beauchamp on the 
official announcement, which appears in another part of 
this journal. It is a real pleasure to 

E.D.A. note that the conferences are being 
Conferences. attended by such increasing numbers 
as to require a larger hall, and, what 
is more, it is sure evidence of the energy which is being 
put into the electrical campaign. It is bound to react 
to the good of onr industry in. particular and to the 


whole country in general. Bravo, J. W. B.! | More 
power to your elbow. 
ELEKTRON. 


Questions and Answers by Practical Men. 


RULES. 


QUESTIONS : We invite our readers to send us questions, preferably on technic 1 : 
problems that have arisen in actual practice. Questions which we consider of suffi- 
"ient. interest to our readers will either be replied to under “ Answers to Corre- 
vnondents ™ or-replies will be invited from our readers. One shilling will be paid 
for the question wich we select for competitive replies in this column. 


ANSWERS : A fee of 10s. will be paid for the answer which we consider shows 
the greatest merit, and 5s. for the one we select as second best. In judging the replies, 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to muke no award, or to accept only one reply if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the cee of their manuscripts, if unaccepted, should enclose stamped addre:s:d 
envelope. 


Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a ** nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good fuith. No 
correspondence will be entered into with regard to successful replies. T'he Editor's 
а cision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
six оша: who win the first or second prize the most times during the next twelve 
months. 


The words ** Questions and Answers " or " Q” and “ A" should be placed at 
the top left-hand corner of all letters intended for this column. 


QUESTION No. 173. 

I am employed on railway signalling, and I do not 
understand the construction and principles of operation 
of the following :— 

(т) Track relays, galvano:neter type. 

(2) Track relays, vane type. 

(3) Detection relays, polarised vane type. 
(4) Purpose of shading bands on latter. 

I would appreciate the details of operation, etc. 
The tracks are single-phase, 25 to 334 cycles.—'' Jack 
ALLEN.” 

QUESTION NO. 174. 

Can any reader inform me of the process by which 
accumulators are treated to enable them to be put on 
the market in what is known as ‘а dry and fully 
charged condition,"' i.e., only requiring to be filled with 
dilute acid and to be given a short freshening 
charge?—'* C. R. Harpy.” 


(Replies to Questions Nos. 173 and 174 must be 

received not later than January 5, 1924.) 
Answers to Questions. 
Question No. 167. 

I have a large bell in my works used to signal the 
* commence work " and ‘‘cease work’? to my 
employees. At present it is operated by hand. Can 
I electrify this so that it will work if I press a button? 

If so, I would appreciate the details.—‘‘ CASHIER.” 
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REPLIES TO QuEsTION No. 167. 


The first prize (1os.) has been awarded to Mr. F. 
Edwards, 34, Palatine Road, Blackburn, for the 
following reply :— 

Assuming retention of existing gong is required, 
then the necessary material required will be: Press 
button, of which there are various types on the market, 
six (Leclanche cells of the large type, and the necessary 
excitant, either chloride of ammonia or manganese 
chloride, the type of workshop deciding. If acids are 
used about the workshop the latter should be used, as 
the former gives off, in the presence of acid, gases 
which are injurious to the surrounding metalwork. А 
number of yards of twin cable, or, if moisture or 
dampness is prevalent to any degree, it would be wise 
to employ lead-covered cable. This brings us to 
"Cashier's " actual requirements. Again assuming 
the existing gong is permanently fixed to some 
wall or partition in a central part of the workshop— 
apparently it is not an electrical workshop—and 
assuming mechanical knowledge is possessed, an 
electro-magnet is all that has to be made, and which 
will be sufficiently strong enough in conjunction with 
the battery to strike the gong vigorously and repeatedly 
during the pressing of the button. Attached sketch 


Vb 


and description will be found useful, and when com- 
pleted could be fitted adjacent to existing gong, so 
that the armature when attracted would strike the 
gong. It is usual in practice to provide two bobbins, 
made up of soft iron cores, usually a bundle of iron 
wires No. 16 gauge, to form a core 2 in. in diameter. 
This type is the best for overcoming residual magnetism 
or sticking of the armature, or, if solid cores are used 
one end of each should be drilled to receive brass pins, 
which will serve the same purpose. Cheeks of wood 
or ebonite should be placed on the ends of the cores, 
allowing about 1-16 in. of core to project, the overall 
dimensions of cores being 2 in. to 3 in., diameter of 
cheeks т in. ќо т} in. Consider the solid core type, which 
will be the easiest to make and handle, with brass pins. 
The opposite ends cif cores should be drilled and tapped 
for t4in. screw for securing to yoke. The cores should 
then be well insulated with waxed paper or empire 
cloth. Each core should then be wound with silk or 
cotton-covered copper wire to a resistance of so ohms, 
or 100 ohms for the two coils in series, 25 ohms if in 
parallel, this resistance being asked for at the electrical 
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shop, could readily be halved, i.e., roo ohms without 
fear of much error. Then each coil could be wound 
by hand, care being taken in the direction of winding 
in order to obtain the correct polarity in the cores. 
Commence winding one core at the end which was 
drilled and tapped, leaving 2 in. of free end for con- 
nection to adjacent coil; wind in a counter-clockwise 
direction, bringing the free end out at the opposite end 
to starting. Repeat with second coil, only wind in a 
clockwise direction, leaving free ends. The coils 
might be covered with adhesive tape. Two pieces of 
soft iron well annealed are next required to form the 
yoke and armature, and shaped as in sketch. Two 
suitable holes should be drilled in the yoke about 2 in. 
apart to secure the cores by }-in. screws. Two smaller 
holes should be drilled and tapped in the end of the 
yoke to canry a flat spring, which might be made from 
an old clock or gramophone spring, two holes being 
drilled in each end of the spring for fixing purposes, 
one end of the armature being drilled and tapped for 
other end of spring. The centre of the armature should 
have two further holes drilled and tapped for a second 
spring, which should be bent a little distance from 
fixing screws to throw it away from armature, the 
spring carrying some suitable flat contact at the end 
on its outer side. The extreme end of the armature 
should be drilled and tapped to take the hammer. An 
iron rod, 4 in. in thickness, screwed at each end, and 
bent at a suitable angle so as to strike the gong when 
the armature is attracted, an iron ball being fixed at 
one end, the other screwing into the armature. The 
next item is a brass upright piece of metal slotted, 
drilled and tapped, with centre to face contact, on the 
end of armature spring ; a contact screw and clamping 
screw being required for maintaining the adjustment. 
It would be better to purchase the latter ready-made. 
The whole might then be mounted on a suitable base 
board. Two brass terminals provided for making the 
necessary connection; the two free ends of the coils 
being twisted together and soldered. The complete elec- 
trical connections are shown in sketch.—F. Epwarps. 


No second award is made. 


REPLIES TO QUESTION No. 168. 

Note.—The replies to this question were very much 
below the usual standard, so that no award has been 
made. The question of rewinding motors for various 
voltages is one which is continually cropping up in 
industry, and we must admit that conversions are often 
carried out at considerable expense which could be 
avoided if simpler methods were used. We have 
approached Mr. C. Sylvester, A.M.I.E.E. (whose work 
upon the subject of armature winding is well known), 
and he has agreed to write an article for this journal 
dealing with armature winding from a conversion point 
of view. This article will be published in the near 
future.—Editor, ELECTRICITY. 


A.M.I.E.E. Exams.—-We have received from the Institution 
of Electrical Engineers a list of the successful candidates at the 
examination which was held in October last, and congratulate 
the gentlemen who have thus satisfactorily proved their right 
to the use of the magic letters A.M.I.E.E. The results relate 
only to the candidates who sat for the examination in England, 
including the officers of the Corps of Royal Engineers. The 
results relating to those candidates who sat for the examina- 
tion abroad will be published later. 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 
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THE HENLEY DRAMATIC CLUB. 


Mr. W. W. Jacobs’ very clever farce, “Beauty and 
the Barge," was performed last Friday evening by the 
Henley Dramatic Club, at the Cripplegate Institute. 

Among first-time appearances on a stage, the fol- 
lowing were exceptionally good: Miss Kathleen H. 
Dunk, as Mrs. Smedley ; Miss Hilda Starbuck, as Mrs. 
Porter; and Mr. R. D. Benjamin, as Herbert Manners. 
Mr. Benjamin gave a fine performance in a difficult 
part. His entrance in the first part was perfect, and 
he deservedly got a "hand" for it. He went "off 
colour "' a little in the second act, and improved again 
in the third, but he shows decided promise for future 
performances by the Club, of which the members have 
proved themselves as skilful in their efforts at enter- 
taining as they are in giving good service and high 
quality in Henley cables. 

Among those whose second appearance it was, Miss 
D. R. Josling, as Lucy Dallas; Mr. A. V. Burnett, as 
John Dibbs; Mr. R. K. Edney, as Augustus Smith; 
Miss Elsie Savage, as IMrs. Baldwin; Mr. L. F. Cole, 
as Tom Codd ; and Miss Avice Smart, as Ethel Smedley, 
did well. Of course, those in the cast who have had 
big experience in amateur theatricals came through 
with flying colours, including Mr. F. Bettley, as 
Captain Barley; Mr. T, МЕА Wheeler, as the 
liverish, blundering Major Smedley; Mr. J. E. Brad- 
held, as the gallant and debonnaire Lieut. Seton Boyne, 
R.N. ; and Mr. A. P. Layer, as the pot-house landlord, 
while Mr. Henry Thornton is to be highly commended 
upon the production. 

Among the large audience, which consisted mainly 
of the Henley staff and friends of the staff, were Mr. 
and Mrs.. Percy Rosling, Mr. W. J. Potter, Mr. and 
Mrs. W. F. Bishop, Mr. and Mrs. Hedgecock, Mr. 
W. W. Bradfield (of Marconi's), and Mr. J. Traxler, 
manager of Henley's Tyre and Rubber Company. 

The next performance, for which a play has not yet 
been selected, will be produced at the same place on 
March 7, 1924. 


LARGE SIGNS USING “COLOUR-SPRAYED " 
LAMPS. 


One of three day-and-night seasonal signs, some 


so ft. high, is shown in the annexed illustration, which 


is of Messrs. Lewis's Stores in Liverpool, as they now 
Similar signs have been erected on the firm's 
By day 


appear. 
premises in Manchester and Birmingham. 
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"Father Christmas " is represented with a selection of 
toys about him—all in appropriate colours. After dark 


an impressive effect is obtained by the use of 4,000 © 


colour-sprayed Osram lamps in each sign. In colour- 
sprayed lamps the colouring material is sprayed 
on the bulb by compressed air after manufacture, 
end, with the enamel-like fluid used, practically 
any colour can be obtained, with artistic and effective 
lighting results. Thus, in the sign illustrated, the 
lamps match in colour the painted surface beneath, this 
being of wood. The face. hands, beard, teeth, etc., 
however, are painted on gauze, the lighting here being 
done by standard 60-watt Osram gasfilled lamps 
behind. 

In the bazaar itself Osram lamps are extensively 
used for lighting a novel “children’s café," a series of 
tableaux representing scenes from fairy stories, etc. 


Reviews of Books, &e- 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. ] 

Comptes ReENDUS DU CONGRES DU CHAUFFAGE 
INDUSTRIEL. Vol. I. Over 450 рр., illustrated. 
(Chaleur et Industrie, Paris, 25 francs, 28 francs post 
free; or from ELECTRICITY Offices, 95. post free.)— 
This massive volume, which is the July issue of 
Chaleur et Industrie, the organ of the Société de 
Physique Industrielle, contains some 500 pages, all by 
engineers and scientists of international reputation, 
dealing with every phase of fuel economy, including the 
examination, testing and use of fuels in steam boilers 
and in industrial furnaces of all kinds. Gaseous, 
liquid and solid fuels are all considered, and every 
branch of the “industries of combustion " come within 
the scope of the papers. This invaluable collection of 
material, which is to be supplemented by a second 
similar volume, was presented at the International 
Congress of Industrial Heating, held in Paris in June 
last. The fruits of this Congress have, we believe, 
received less than their due share of attention from 
engineers, and we have no hesitation in urging those 
of our readers who are interested in.fuel economy to 
procure this volume. It is a veritable mine of infor- 
mation, the application of which will bring about 
material increase in efficiency and reduction in working 
costs. The papers are, of course, in French, and the 


whole production reflects the highest credit on those | 


concerned. The general scope of the present volume 
includes the calorific value of fuels, methods and 
apparatus for the study and control of heating, and 
four large chapters (33 pages) devoted to practical 
experience with fuels and furnaces. The second 
volume deals more particularly with the composition 
of fuels and the methodical use of heat in industry. 
Doubtless we shall receive this volume for review in 
due course. 


In introducing the 5th Edition of the CYCLING 
MANUAL, the publishers, Messrs, Temple Press, Ltd., 
proprietors of Cycling, draw attention to the many 
revisions and additions that have been made. 

Dealing with up-to-date cycles and equipment, it 
contains many new illustrations and descriptions of 
the latest improvements. 


mE EE 
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ELECTRICAL 


BUYERS- 


Are you getting ready for 
1924—the year of the great 


BRITISH EXHIBITION? 


The 


Do you realise that the greatest Elec- 
trical Exhibition ever made will be 
within it? 

Have you thought how this must edu- 
cate the public and stimulate the use 
of Electricity ? 


Of course 


Regd, 
Trade Mark 
42219-20-21. 


will be there. 
But don't wait till then to get ready, 


and Make your Cable contracts for 
next year in good time. 


Members of the Cable Makers’ Association :— 
The Anchor Cable Co., Ltd. | W. T. Glover & Co., Ltd. |The London Electric Wire 


British Insulated and Helsby | W. Т. Henley's Telegraph Co. and Smiths, Ltd. 
Cables, Ltd. | Works Co., Ltd. Siemens Brothers & Co., 

Callender's WELT. Con- | The India - Rubber, Gutta- Ltd. 
struction Co., Ltd. | Percha & Telegraph Works - 

The Craigpark Electrie Cable | Co., Ltd. zae Rubber 
Co., Ltd. Johnson & Phillips, Ltd. s à 

The 


Greengate & Irwell Liverpool Electric Cable Co., Union Cable Co., Ltd. 
Rubber Co., Ltd. | Ltd: Е 


Advertisement of the Cable Makers’ Association, Sardinia House, Sardinia Street, London, W.C.2. 
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Western Electric Co., Ltd. 
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JUST OUT 


A Guide to 
KINEMATOGRAPHY 
PROJECTION 


By Corin N. BENNETT. 

The present new volume is certain to have a very 
good reception, for Mr. Bennett is well known throughout 
the industry. Intended as a handbook for pro- 
prietors, manager-operators and operators of picture 
theatres, the book contains not only full and accurate 
information on the practical working of machines, but 
also information and advice on commercial aspects of 
the subject, such аз‘ How to make up the Weekly 
Programme," ““ Choosing and Managing the Staff," 
“Board of Trade Regulations," etc. etc. Fully 
illustrated. 

Price 105. 6d. net. 


NOW The Alternating- 
READY Current Circuit 


By Purtre Kemp, M.I.E.E., Head of the Electrical 
Engineering Department at the Regent St. Polytechnic, 
London. 

Intended for students of Electrical Engineering when 
they first begin the study of alternating currents. 
Mr. Kemp explains the matter in such a way as to do 
away with the difficulty which most students find when 
first starting on A.C. work. 

Price 2s. 6d. net. 


The Essentials of Trans- 


former Practice 


By E. G. REED, B.Sc. 

A treatment of the theory, design, and operation of 
the transformer from a practical standpoint for manufac- 
turers of heavy electrical machinery, consulting engineers, 
power plant engineers and students. 

Price 12s. 6d. net. 


MODERN 


RADIO COMMUNICATION 


By J. Н. REYNER B.Sc. (Hons.), A.C.G.1., D.I.C. 
With a Foreword by Professor С. W. D. Howe, Wh. Sc., 
DSe nM EEE 

A manual of modern theory and practice, covering 
the syllabus of the City and Guilds Examination, and 
specially recommended to candidates for this examina- 
tion. It is also suitable for candidates for the P.M.G. 
certificate. 

Price 5s. net. 


Of all Full particulars and Complete List 
Booksellers. will be sent post free on reques'. 


PITMAN' PARKER STREET, 


KINGSWAY, W.C.2 
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we move! 


Or at least a bit of us. Owing 
to the great popularity of the 


Reb: А. 
SALESMANSHIP 
CONFERENCES 


it has become  necessar 
to obtain a larger hall 


ALL REMAINING CONFERENCES 
will be held on the Ground Floor of 


THE LONDON SCHOOL OF ECONOMICS 
Houghton Street, Aldwych, Strand 


(Opposite Bush House) 


IMPORTANT.—The next Salemanship Con- 
ference will be held at Th2 London 
School of Economics on Friday, December 
14th, 1923, at 7.30 p.m o'clock. 


ee | 


MUNICIPAL 
ENGINEERING. 


Published each Thursday. 
Price 4d. Annual Postal Subscription, 24/6. 


Anyone engaged in the Elec- 
trical Industry is cordially 
welcome 


THE MOST 
AUTHORITATIVE JOURNAL 


PUBLIC LIGHTING 


IN THE KINGDOM. 


Advertisements in its pages reach— 


MUNICIPAL ENGINEERS 
AND SURVEYORS and 
PUBLIC LIGHTING 
SUPERINTENDENTS. 


Publ'shing and Editorial Offices : 
8, BREAM'S BUILDINGS, LONDON, E.C.4. 
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A chapter on modern rear-wheel quick release 
devices is also included, and the sections dealing 
with adjustments and repairs, accessories, clothing, 
etc., have been improved and amplified. 

It is an eminently practical work for the cyclist, and, 
offered at the revised price of 1s., forms remarkable 
value. Can be obtained from all principal booksellers 
and bockstalls, or direct from the publishers, Temple 
Press, Ltd., 7-15, Rosebery Avenue, London, E.C.1. 


BUILDING wirH “ RADIOBRIX." A booklet issued by 
the Metropolitan-Vickers Electrical Co., Ltd., 15. 
net.)— Although this book is written primarily as a 
guide to purchasers of “Radiobrix,” it is of use to 
every wireless experimenter and fills a long-felt want. 

Starting with the simplest of circuits, the experi- 
menter is led stage by stage to circuits of a more 
intricate character. Both crystal and valve circuits are 
shown. А 

The diagrams аге most complete and lucid, апа а 
page of squared paper opposite each gives place for 
additional details to be recorded. 

Page 65 contains a coupon which, if filled in and 
returned to the Met.-Vic. Co. with 1s., will bring to the 
sender 24 additional new circuits as these are published. 
X dealer's voucher showing the purchase of “* Radio- 
brix" will be accepted instead cf the 1s., as obviously the 
object of the book is to extend the “Radiobrix " sales. 

When the new circuit pages are received they may be 
stuck into the book in the spaces left to receive them. 

Notes relating to the various circuits are given, and 
the opening pages give most useful details which not 
only apply to the arrangement and grouping of “ Radio- 
brix," but may be very usefully applied to the connec- 
tions of any receiving apparatus to improve its 
efficiency. 

We heartily endorse the prefacing remark that, 
'' Generally speaking, an interest in listening-in is soon 
succeeded by an interest in the apparatus employed." 
* Radiobrix " and their book of circuits enable this new 
interest to be followed successfully. 

The book contains much valuable information to 
everyone interested in wireless matters, and its price 
can hardly be an adequate one for the value the 
purchaser receives. 

The number of visitors to ithe recent Wireless 
Exhibition who were observed with a сору of the book 
bore testimony to its popularity. 


Meetings.— The next regular meeting of the I.E.E. will be 
held at the Institution on Thursday, the 13th inst., at 6 p.m. 
Paper, “Pulverised Fuel and Efficient Steam Generation," by 
D. Brownlie. 

A Great Engineer. —Sir James Kemaal, F.R.S.E., M.I.M.E., 
M.LE.E.. of Chislehurst, managing director of Messrs, Babcock 
and Wilcox, has accepted an invitation from the British 
organisers of the World Power Conference, in London next 
July, to read a paper on *Steam Generation," a subject about 
which he knows as much as any living specialist, and a good 
deal more than most. 

L.C.C. Tramways.—We note with pleasure that the Highways 
Committee of the L.C.C. have decided to place with Messrs. 
Richardsons. Westgarth and Co., Ltd., Hartlepool, an order for 
a turbo alternator and condensing plant for the Greenwich 
Tramways Station, to the value of practically 778,000. This 
is in face of the fact that lower tenders were submitted by three 
Swiss firms, and these orders will represent money to be spent 
on labour in Great Britain and not sent abroad for the benefit 
of lower-paid foreign workmen, 


IAN INTERESTING 

The room in which was held the recent electrical 
exhibition in the premises of Messrs. Waring and 
Gillow, Ltd., Oxford Street, was specially decorated 
and lighted with the new white Osram lamps, in 
artistic silk shades. Round the walls (see illustration) 
were arranged a number of stands representing different 
rooms of a house. 

In one, representing the engine-room of a country 
house, was installed a G.E.C. electric lighting set, con- 
sisting of oil engine, generator and self-contained 
switchboard. The kitchen was equipped with 
‘“ Magnet" cooking devices, and continuous demon- 


ELECTRICAL EXHIBITION. 


strations of pastry-making and other culinary opera- 
tions were given throughout the day. The bathroom 
was complete with ** Magnet " calorifier, electric towel 
rail and gown airers, ‘‘ Kingsway " massage outfits, 
hair dryer, etc. 

A complete range of ‘‘ Magnet " heating apparatus, 
including new: designs of cast-iron fires and reflector 
fires, were shown in another section. 

There was also a special window display, demon- 
strations of glass-blowing by experts from the Osram- 
G.E.C. Lamps Works, and wireless concerts by means 
of a ‘‘ Gecophone "' receiving set and loud-speaker. 


Trade Notes. 


The catalogue of wires and cables which has just recently 
been issued by the Edison Swan Electric Co., Ltd., is a com- 
prehensive list which will prove of direct value to all electrical 
contractors, as it gives clear particulars of most of the standard 
cables in everyday use. It will also appeal to electrical export 
houses who cater for foreign trade. 

“X-ray Reflectors " is the title of a new list just to hand 
from the British Thomson-Houston Co., Ltd. It gives illustra- 
tions of the various types of those excellent shop-window acces- 
sories, together with details of the special applications for 
which they can be supplied, and should therefore appeal to a 
large number of our readers, to whom it will be sent on receipt 
of proper trade application.——B.T.-H. thermostatic metal is 
a new dnplex metal which is now being placed on the market 
by the B.T.-H. Co, Ltd., for use in temperature indication, 
control, or compensation in such devices as oven thermometers, 
ice machines, thermostjt motor ignition control, electric sig- 
nalling control, etc. The action of the metal may be summed 
up by saying *it bends with the heat," and as such it should 
be of direct use to a very large number of electrical-apparatus 
manufacturers, to whom the list will be willingly sent on 
application. i 
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MINING ENGINEERING EXHIBITION AT 
CARDIEF. 

This annual exhibition, which is held under the 
auspices of the South W ales Institute of Engineers 
and has in addition the powerful backing of the South 
Wales Electrical Power Distribution Co., Ltd., was 
opened on the 29th ult. by Alderman Sydney Jenkins, 
the Lord Mayor of Cardiff, in the presence of a dis- 
tinguished company, and, from what we hear, it is 
proving even more successful than last year's exhibition, 
which resulted in considerable business for those firms 
who took part in it. In fact, as the Lord Mayor 
remarked, the only regret was that Cardiff did not 
possess a building sufficiently large to house all the 
exhibits for which space had been requested. As it 1S, 
the organising committee hav adapted the Drill Hall 
to the very best advantage, and the inspection accom- 
modation affords comparatively easy perambulation, 
whilst the various stalls are replete with the latest 
types of mechanical appliances, especially those that are 
used in mining operations —apprepriately and inevit- 
ably so at the chief commercial centre of the South 
Wales coalfeld. 

We cannot quote at length the details of the 
exhibits of the various firms, much of which was 
entirely concerned with coal-mining and colliery plant, 
as distinct from electrical apparatus, but we can say 
that excellent displays were made by such well known 
firms as the English Electric Co., Meldrums, Hugh 
Wood and Co., The Igranic Electric Co., Cambridge 
and Paul Instrument Co., Brookhirst Switc hgear, Geo. 
Ellison, General Elec trie Co., Gent and Co., Metro- 
politan-Vickers, and, indeed, most of the leading 
specialists in such plant and apparatus. General satis- 
faction was expressed with the way in which the 
exhibition was managed, and in this connection much 
credit was due to Mr. C. T. Allan, who, as assistant 
manager of the’ South Wales E.P.D. Co., had much 
to do with the organisation and general control. He 
must feel pleased with the result of his arduous labours. 


Various Items, 


Tenders Accepted.—Tnhe L.M. and S. Rly. Co. have accepted 
the tender of the Siemens and English Electric Lamp Co., 
Ltd., for a large number of. Siemens metal filament train- 
г ghting lamps. 

Country House Lighting —A iecture on this subject (with 
lantern illustrations) will be given by Mr. J. S. Highfield, 
M.I.E.E., to the members of the National Association of Super- 
vising Electricians at the St. Bride's Institute, E.C.4, on Tues- 
day, December 11, at 7 p.m., and is certain to be most interest- 
ing to those fortunate enough to be present. 

B.E.X. Overseas Advertising.— The Dorland Agency, Ltd., 
16, Regent Street, London, S.W.1, have been appointed by the 
British. Empire Exhibition as sole agents for all overseas adver- 
tising. Exhibitors who wish to have their advertising in the 
overseas Press associated with the announcements of the 
Exhibition should communicate with the Agencv. 

Financing Italy.— Senator Prof. Achille Loria, President of 
the Foreign Financing International Institute, Via Condotti gr, 
Rome, invites English engineers and financiers to take part in 
a meeting to be held in Rome next January for the purpose of 
laying the foundation of that co-operation of foreign capital in 
Italy which, besides causing relations to become closer between 
her and other countries, is bound to facilitate the work of 
reconstruction in Europe, so much to be desired. Тһе meeting 
is under the official support of many of the leading members 
of the Italian Parliament, and it is to be hoped that it will help 
considerably towards the improvement of trade conditions 
generally throughout Europe. 


Plant Wanted.—The Taranaki Electric Power Board invite 
tenders for the supply of generators and switchgear, The 
City of Toronto Dept. of Works invite tenders for one elec- 
trically driven air compressor, with accessories, and one 
separator.—— The Harbour Trust Commirs. invite tenders for 
the supply and installation on iunway tracks in the wharf shed 
at No. 6 Berth, Darling Harbour, Sydney, N.S.W., of one 
5 ton electrically operated overhead travelling bridge crane. 
Particulars from the D:OT 35; Old Queen Street, London, 
Ә.М. 

Personal.—Mr, Raymond J. Mitchell, M.I.E.E., M.I.Mech.E., 
M.LA.E.; until recently chief engineer of Electricars, Ltd., 
and Edison Accumulators, Ltd., has joined the staff of Messrs. 
Ransomes and Marles Co., Itd., ball-bearing manufacturers, 
Newark-on-Trent. Mr. Mitchell has been identified since the 
year 1912 with the development of accumulator electric road 
vehicles, on which subject he has, during this period, read a 
number of papers before engineering societies, in addition to 
having contributed numerous articles to the technical Press. 

Social.—We have received from the Siemens and English 
Electric Lamp Co., Ltd., of 38/39, Upper Thames Street, 
Londen, E.C.4, a programme of the staff social which was held 
or Friday, the 3oth ult. It is a very humorous and excellently 
arranged prograuune of what must have been a most happy 
and sociable entertainment, and we do not think we can do 
better than quote the last lime of the message printed on 
page 10: “May the best of good luck attend both our firm 
and cur socials." Most certainly J. F. C. and his assistants 
have a broad gift of humour, which must have added much to 
the pleasure of the evening. 

Meetings.—The I.E.E. (Scottish Centre) will meet at the 
Rooms, 207, Bath Street, Glasgow, on Tuesday, the 11th inst., 
at 7.30 p.m. Paper: “Pulverised Fuel and Efficient Steam 
Generation," by D. Brownlie.— — Тһе following informal meet- 
ings of the L E.E. have been arranged for up to February 4, 
1924, viz.:—December 17, 1923: Subject, “Students in Elec- 
tricity Undertakings.” Discussion to be opened by С. R. A. 
Murray. January 7, 1924: Subject, * Troubles Experienced with 
Domestic Electrical Appliances." Discussion to be opened by 
J. W. Beauchamp. January 21, 1924: Subject, “ Broadcasting.” 
Discussion to bə cpened by E. H. Shaughnessy. February 4, 
1924: Subject, “Storage Battery Troubles.” Discussion to be 
cpened by F. Crawter. They will all be held at the Institution 
at 7 p.m. 


Of Interest to Every Engineer 


Important papers (in French) on every phase of Fuel 
Economy, Boiler Management, Furnace Operation, etc. 


The Proceedings of the 


CONGRES DU CHAUFFAGE INDUSTRIEL, 


held at Paris in June, 1923, are now published in 
two quarto volumes of about 450 pages each. 


Price 28 francs per volume (post free) from | 


* Chaleur et Industrie " | 
(Monthly review of combustion), 


5, Rue Michel Ange, Paris 16e; 
Or from S. RENTELL & Co., L'd., 36, Maiden Lane, Strand, W.C.2 


CASING AND CAPPING. 


BLOCKS, CLEATS, 
BOARDS FOR SWITCHES 


In stock and made to any design. 


ACCUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J.F.& G. HARRIS, Ltd. 


Timber Merchants and Moulding Manufacture 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS} 


58g, WILSON ST., FINSBURY, LONDON, Е.С. 


Telephone No.: 1168 London Wall. Please write fer Illustrated Price List. 
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THE LOCHGELLY IRON AND COAL COMPANY'S 
ELECTRICITY GENERATING STATION AT 
NELLIE PIT, LOCHGELLY, FIFE.* 


This power house is one of the elements of a power 
distribution scheme, planned in accordance with the 
diagram Fig. 1, to supply power to all parts of the 
coalfield of the company. Steam raising will be con- 
fined to two of the pits, each of which will have its 
electric power station; the other pits will be “ all- 
electric." The present extent of the finished work is 
shown on the plan, Fig. 1: this includes the Nellie Pit 
Power Station and «seven transformer sub-stations 
The proposed second- power station at Minto Colliery 
and three further sub-stations are also indicated. 

The main overhead transmission is by three-phase 
alternating current, 5o periods, 3,000 to 3,300 volts, 
with star point earthed at the power house through a 
resistance. The secondary power pressure for the 
motors is 500 fo 525 volts and for lighting services 
is 200 volts. 

The generating units at the Nellie Pit Power Station 
include two reciprocating sets and one turbo-alternator. 
The former are two 375 r.p.m. Beliiss and Morcom 
self-lubricating three crank triple expansion engines, 
direct coupled to 500 kilowatt Bruce Peebles alterna- 
tors having 200 volt exciters on the same shaft. One 
ejector condenser with centrifugal injection pump, by 
S. Bullock and Co., capable of dealing with the steam 
from the two sets, on average loading, at a vacuum 
of 26 in. relative to bar: 3o in., and injection water 
at 7o degs. F. . 

The turbo-generator is of 1,000 kilowatt, 4,000 r.p.m, 
Fraser and Chaimers-General Electric mixed pressure, 
having a тоо volt exciter on the same shaft. This set 
is combined with an ejector condenser with centrifugal 
injection pump, by S. Bullock and Co., capable of deal- 
ing with full load, on live steam, at a vacuum of 28 
inches : and with full load—half on live and half on 
exhaust steam—at a vacuum of 27 inches, relative to 
bar: 30 inches, and injection water at 7o degs. F. 

The generator switchgear consists of oil switches 


* The Mining Electrical Engineer. 
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having automatic reverse tripping features. The 
feeders are controlled similarly, but the switches are 
fitted with inverse time-element 
balance trips. 

Two Tirrill regulators are installed, one in the field 
of the two reciprocating sets and one for the turbo set. 

The steam-raising plant consists of four Badcock 
boilers working at 160 lb. pressure and fitted with 
chain-grate stokers, motor driven, suitable for burning 
of washery residuc. Each boiler has a maximum 
evaporative capacity of 8,000 lb. per hour, Integral 
superheaters are fitted, designed to add roo degs. F. 
to the steam temperature. 
natural draught. 


overload and out-of- 


The boilers operate under 
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Bic. І. 
GENERAL PLAN Or THE ELECTRICAL DISTRIBUTION 
SYSTEM CF THE LOCHGELLY IRON AND Coat Co., FIFE. 


The discharge from the condensers is lifted by a 
centrifugal pump from the hot sump below the con- 
denser house floor level, and discharged through spray 
nozzles into a cooling pond. The difference between 
the ‘‘ static ’’ and “© working ’’ water levels in the pond 
and sump is about ro inches. The whole of the con- 
densed steam of the colliery finds its way into the 
general body of the condensing and feed water through 
the condensers. 

There are three distinct services of make-up water, 
one—the most abundant—requiring rather heavy, and 
the other two slight treatment for hardness. 

The three services require practically equal treat- 
ment in order to flocculate and separate the small 
quantities of emulsified oil which finds its way into 
the water system through the exhaust steam from 
winding and other surface engines,  Flocculence will 
be obtained by means of alumina ferric, and separation 
by means of wood-wool and sand filtering. The feed 
water treating plant is not yet installed. 

The feed water and heat accumulator systems are 
combined. The heat accumulator consists of two inter- 
connected shells used in the well-known method for the 
storage of heat from intermittent steam, such as wind- 
ing engines, by injection of the stem below the water 
level. Steady steam is admitted to the space above the 
water level. 

The feed water system will in some respects be 
novel. The feed water supply pumps will serve, through 
a ball cock, an automatic feed tank, which in turn 
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will be connected to the water space of the heat 
accumulator shells. The water in this tank, and in 
the heat accumulators, will be kept at a certain level by 
the admission ball cock; and for safety reasons, two 
inverted ball cocks will be provided to void water in 
the event of the admission ball cock not functioning 
properly. 

The feed water will be taken by gravity from the 
accumulator shells, through a ball cock, to the treat- 
ment plant. Owing to the water capacity of the 
accumulator shells, at full demand, the feed water will 
take about an hour to traverse the shells. During this 
period the water will be maintained at a temperature 
of about 214 degs. F., and, as a consequence, practi- 
cally the whole of the carbonates will be deposited in 
the shells, which are arranged for easy cleaning. 

In the condenser house there are two duplicate sets 
of pumps. One set draws water from the hot sump 
and/or the pit water tank, and delivers to the washery 
plant and/or the automatic feed tank. The other draws 
either from the hot or cold sump and delivers to the 
automatic feed tank or to one or more feed service 
mains to distant pits. 


weap vane 


TUBULAR EARTHS 
FOR WIRELESS. 


Gath wine 
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Td The provision of an effi- 
y cient earth connection on a 
wireless installation’ is of 
paramount importance. It 
E is generally accepted that 
the earth lead should be as 
short as possible, but 
where the earth connection 
is made to a water supply 
pipe a long length of wire 


tast imon cas 


COISE GAAN CADBEN 


is often unavoidable. The 
* Gecophone ”’ Hedges 
Patent Tubular Earth, 


illustrated in the sectional 
diagram, provides an easy 
method of making an efh- 
cient “earth " quite close 
to the set. This consists 
of a 3 ft. length of 
specially pointed tube pro- 
vided at the top with a cap 
secured to the tube by a 
set screw. 

The earth wire from the 
set is threaded through 
the brass washer provided 
for a distance of 3 ft., and 
then through the iron cap. If enamelled or insulated 
wire is used the insulation must be removed to the 
full length that projects through the cap. The cast 
iron cap is then filled with the lead yarn provided with 
the outfit and carefully tamped into the recess at the 
top of the cap by means of a hammer and punch. The 
pointed end of the tube is then driven into the ground 
at the selected point (preferably at least 3 ft. from the 
walls of the house) till the top of the tube is just below 
ground level. The wires should then be inserted into 
the tube, and the carbon provided poured into the tube 
to fill it to the top, a small quantity of water being 
added to moisten the carbon. The object of this 


carbon is to insure a good earth connection even after 
the metal portion of the apparatus has, in the course 
of years, rusted away. Finally, the cap is secured to 
the tube by n.eans of the set screw. A leaflet, No. 
3125, has just been issued by the General Electric Co., 
Ltd., describing this device, and copies can be 
obtained upon application to Magnet House, or any 
of the company's numerous branches. 


A “С.Т. COMPETITION. 


The St. Helens Cable and Rubber Co., Ltd., ol 
Slough, who hold a world-wide reputation as the 
inventors of the famous C.T.S. (Cab Tyre Sheathed) 
Wiring System, have arranged with the proprietors of 
ELECTRICITY to offer a duplicate series of prizes for 
the three articles sent in by competitors in (a) the 
United Kingdom and (b) the British Colonies, which, 
in the opinion of the competition judge, or judges, 
most clearly and practically explain the advantages and 
disadvantage of the C.T.S. system for wiring and 
other purposes. The terms of the competition are as 
follows : — 


t. The length of the article not to exceed about 1,000 
words, or, say, two columns of ELECTRICITY, aed 
to be written on one side of the paper only. 
Clearness of wording should be aimed at, and 
unnecessary flattery will be deemed a drawback. 

Diagrams are not essential, and, if used at all, 
should be as few as possible, owing to the space 
limit. 

3. There are no special restrictions as to competitors. 
The desire is to appeal to as wide a circle as 
possible, and for that reason the prizes will be ån 
duplicate in order to enable colonial competitors 
to have an equal opportunity of expressing their 
views. 

4. The papers sent in will be judged by Mr. W. E. 
Highfield, M.I.E.E., President N.A.S.E., and a 
member of the I. E. E. board of examiners, and no 
appeal can be made against the decisions arrived 
at. 

5. The prizes offered аге: — 

First prize 

Second prize 

Third prize 
and the St. Helens Company would at their dis- 
cretion award consolation prizes up to one guinea 
each where they consider it suitable. 

6. It is part of the contract that all competition papers, 
including the actual prize-winning papers, become 
the property of the St. Helens Cable and Rubber 
Co., Ltd., and no application for their return can 
be considered. 

7. Competition papers must be addressed to 

“C.T.S.” Competition, 
ErrcrRiCITv Office, 
36, Maiden Lane, 
London, W.C.2, 


and those from the U.K. must be delivered not 


later than the last post of January 7, 1924, 
while those from the Cclonies must be delivered 


by March 31, 1924. 


N 


Five Guineas. 
Three Guineas. 
Two Guineas. 
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Mr. J. W. Wheeler pointed out that the authorities 
are spending large sums on the special education of 
sub-normal children; while this discussion had indi- 
cated that many of them must be within easy aid of 
modern apparatus at very considerably less expendi- 
ture. 

Messrs M. Dy Hart, Е. © Robertson, P. С. 
Pettifor, А. A, Williams, W. Day and J. Coxon also 
spoke, and Mr. Balbi replied to the questions raised. 


THE RELATIONS BETWEEN DAMPING AND 
SPEED IN WIRELESS RECEPTION.* 


Bv L. B. Turner, M.A., Member. 


"art I. of this paper is devoted to an examination 
of the ordinary method of recorder working in wireless 
telegraph receivers, as affected by the damping of the 
receiver circuits. After a résumé of the significances 
of the decrement of any oscillatory system, its bearing 
on the possible speed of recording Morse signals is 


investigated. The quality (approach to correct Morse 
“shaping ") is estimated from calculated curves of 


amplitude of oscillation set up in the receiver by the 
incoming dots and dashes constituting the letter “1.” 
By comparing several such curves, a minimum prac- 
tical value is found for the product of frequency and 
decrement and duration of Morse dot. The relation 
between speed of.signalling and the requisite trans- 
mitter power is then investigated. Part I. concludes 
(Section 5) with a summary and discussion of the 
results arrived at. 

In Part II., an improved method of reception, called 
“ receiver curbing,” is described and analysed. An 
estimate is mede of the improvement obtainable, and 
practical circuits are given for putting the method into 
effect 


AMPLIFIERS. 


On Thursday, November 15, Capt. Hollingworth, 
M.A., B.Sc., lectured on this subject before the mem- 
bers of the Manchester Wireless Society. He com- 
menced with the suggestion that he would endeavour to 
prove why amplifiers did not amplify, and by a series of 
lucid explanations succeeded in pointing out in a very 
non-technical manner the several drawbacks which pre- 
vent users from obtaining the full percentage of 
amplification which is in most cases expected. In the 
lecturer's opinion the greatest enemy cf amplifiers and, 
incidentally, the experimenter, is ‘‘ stray capacity ° in 
the circuit, and it was very clearly illustrated how this 
could be overcome to a great extent, but even then 
only a small percentage of amplification could be 
expected. If an amplifier does not work out in practice 
as in theory, then it is proof conclusive that it is the 
wrong theory. In the design of transformers (L.F.) 
the intercapacity action between the windings was far 
more important than the magnetic flux. Invariably an 
amplifier will not amplify until it is forced, and then 
it overdoes it to such an extent as to cause distortion. 
In using three stages of L.F. it was the rule to expect 
à 5 to 1 step-up in each case, but it was considered lucky 
to obtain a maximum total of 25. The only way to 
obtain more amplification was to employ mort H.T. 


* Summary of paper read before the I.E.E, 
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and negative grid bias, and this meant that the L.F. 
transformers should be of robust construction and ol 
good insulation resistance. Correct grid potential on 
rectifier was essential, also the grid-leak was a most 
important factor, and more attention should be paid to 
the construction of components rather than the pretty 
effect of busbar wiring. The most important circuit of 
all amplifiers is the resonance cr aerial circuit, and this 
Should be of the very lowest resistance, and preferably 
nothing finer than 20 S.W.G. should be used. One 
incident was mentioned in which it was stated that the 
best reception had been obtained on a single turn of 
thick wire as aerial coil and a 1 MFD condenser in 
parallel, though this was admitted to be rather on the 
extreme side, but certainly a very useful reminder that 
the theory of large inductance and small capacity was 
not quite so popular as in the early days. In con- 
clusion, the lecturer stated that it was essential that all 
experimenters should have a sound knowledge of 
alternating. currents combined with unceasing experi- 
ments with all kinds of circuits and that if amplifiers 
did really amplify as they ought to according to theory, 
there would be very little to worry about, and there- 
fore half the interest of wireless work would be lost. 
The next meeting of the Society will be held on 
December 14, when Dr. Stanley Hodgson, MIRE NS 
L.R.C.P., will give a lecture, entitled ‘‘ My Wireless 
wife.” ў 
The Society's transatlantic station at Sorrel Bank, 
Pendleton, is now Шу equipped with а 10-watt trans- 
mitter and a 1,000-watt set, both capable of workine 
on wave-lengths from rso metres upwards. A four- 
valve set is provided for the general use of the mem- 
bers and also a six-valve heterodyne set for the purpose 
of long-distance work. Electric lighting and heating 
have been installed and an aerial erected on 60 ft. masts 
for the purpose of winter experiments. 
of aerials have been constructed, and 
raised and lowered at will, 
ticular experiments in view. The room is suitably 
equipped for all-night sittings and every convenience 
Is provided against cold, and even the tired members 
can turn in on the Army camp-beds provided for this 
purpose. Reports on the winter experiments will be 
published in our columns from time to time. 
ее — NN 


POLITICS AND THE ENGINEERING INDUSTRY. 


A circular has been issued from the headquarters 
of the British Engineers' Association, giving the results 
of the questions which had been put to the members 
by the council, namely ;— 

« LEE rers , у Qm 
"Do you wish this Associatioa 'to support ithe 
Prime Minister's policy of protecting our manufac- 
turing industries in the home market?” 
And the following question to non-members, namely :— 
‹‹ . . . . а . 
Are you in favour of the Prime Minister's policy 
of protecting our manufacturing: the 
home market? ” 
To these queries 1,094 replies were received, divided 
as follows :— 
Yes 81.8 per cent. 
- J 
Naa <a. Jed a Es. 15.4 per cent. 
Indefinite ёз» aoe 2.7 per cent. 
and we think that this heavy majority in favour of the 
Prime Minister’s trade policy should be of direct in- 
terest to a very large number of the readers of this 
paper. 


Several types 
these can be 
depending upon the par- 


industries in 
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B.E.X. EXTERIOR LIGHTING. 


The artificial lighting of the grouads and buildings 
of the British Empire Exhibition has received most 
careful consideration, and a scheme has been approved 
which, rt is confidently anticipated, will produce not 


only a more pleasing, but also a more striking, 
effect on the public, as the psychological effect will 


be on a grander scale than has nitherto been effected. 
Consider, for example, the effect on the mind of view- 
ing beautiful buildings, well known in daylight, by the 
light of the sunset or by moonlight. The complete 
change in appearance is so pleasing that people will 
eo to much inconvenience to view the changed appear- 
ance. The purpose of the present scheme is to bring 
these effects to the public. 

For the ground lighting, as apart from the buildines, 
it has been decided to use numerous light sources of 
low intrinsic brillancy, but sufficiently powerful to 
produce a high degree of illumination without any 
glare or dazzle, and the lamps are, therefore, contained 
in numerous lanterns, each having a surface area of 
over 1,500 sq. inches. Thus, powerful as they are, 
they have a brilliancy less than that of a candle flame, 
and therefore produce no unpleasant effect. This light 
does not interfere with the possibility of changing 
gradually to a colour the illumination of the buildings 
end other beautiful objects which appear in the vista. 
For the buildings themselves, the lighting: scheme is 
designed to produce a natural result by utilising the 
corcentrated light of lamps placed on the roofs, and 
in positions where they are invisible to the public. They 
will illuminate the part cf the buildings to the skyline, 
so that each building will stand out in colour against 
the darkness of the sky. 

The final result aimed at is that instead of various 
colours spread about, all the faces of the buildings 
will gradually melt from one colour to another, thus 


A NEW DEPARTURE IN FLOODLIGHTING. 
We give herewith illustrations of (1) the I.E. 2/86 
G.E.C. Floodlight, and (2) the actual floodlighting effect 
at the new front of the Army and Navy Stores in 
Victoria Street, S.W.r. This front was designed by 
Sir Aston. Webb, and as it was desired that such an 
attractive feature should not be lost sight of at night, 
the illuminating department of the G.E.C. was con- 
sulted, Sir Aston Webb explaining that he did not wish 
any fittings to be visible, and suggesting that the 
illumination should be carried out from below the pave- 
ment. Pavement lights were therefore put in, and 
under these Osram gusfilled electric lamps of the pro- 
jector ‘type were fitted, equipped with specially 
designed reflectors, with the result that the whole front 


is now suffused with soft, white light, and the absence . 


of glare and visiblé fittings make the installation 
specially attractive on a street which is otherwise rather 
dark and gloomy. 


t> 


d 


Fic. 1.—G-E.C;.Froopricnt No. I.E. 2/86. 


Гіс. 2.—G. Е.С. FLOODLIGHTING AT THE 


slowing them up in a new light and producing a 
physiological effect the extent and beauty of which 
it is impossible to conceive. 

The central lake is to be lighted from floating gardens. 
Lights of varying colours will pour on to the surface 
of the water and convert it into a part of the general 
cclour scheme. lit is, therefore, to be hoped that this 
exhibition will prove a striking example of the way 
in which science has made not only electricity, but 
electric light the servant of man. At any rate, we 
can have the utmost confidence that Mr. Haydn T. 
F/arrison, who is ‘the illurrinating expert to the exhibi- 
tion, will do his utmost to make the lighting scheme a 
niagnificent advertisement fo- the British electrical 
irdustry. 


ARMY AND Navy STORES, VICTORIA STREET. 
? 


Another feature of this most artistic frontage is 
the introduction of the Strozzi lantern, manufactured 
in cast bronze by the G.E.C. This is fitted with a 
concealed flocdlight in the top and illuminates that 
part of the building which would otherwise be in 
shadow, cast from the lantern itself. 


Extending the Imperial Cable System —At the recent Imperial 
Conference it was stated that the All-British chain of sub- 
marine telegraph cables was to receive an important addition 
in the shape of a new cable from Turk's Island to Barbados, 
whence it would bifurcate to Trinidad and to British Guianh. 
The total length of new cable amounts to 1,700 nautical miies, 
and the order has been placed with Messrs. Siemens Bros. and 
Co., Ltd., who have contracted to manufacture and lay by next 
summer a cable embodying all the latest improvements. 
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BRITTAINS ELECTRIC MOTOR Co. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, Е.С. 


Telegrams: ‘‘Damophon, London." 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473. 


MAKERS of SINGLE 
and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
t e excellence of our design and workman- 
ship has never been questioned. 

Reorganisation and improved methods of 


Il ustration shows a 40 B.H. P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design : YOUR ENQUIRIES WILL ВЕ 

maintained: throughout. PROMPTLY DEALT WITH. 


264 C.H.W. 7 Capacity 
Chloride 1,400 ampere 
Cells. hours. 


The above battery was recently installed at 


BLACKBURN CORPORATION ELECTRICITY WORKS 


by 
M (f fj orid ELECTRICAL STORAGE 
Clifton Junction, — COMPANY LIMITED 57, Victoria St., 
' mr. MANCHESTER. and at Bombay, Calcutta, Sydney, Johannesburg, etc. LONDON, S.W 1. 


USE EXIDE BATTERIES FOR CAR STARTING AND WIRELESS. 


. RADIO BATTERIES. 


HIGH 


CONSTANT VOLTAGE, 
^ HIGH EFFICIENCY. 

RELIABLE SERVICE. 
NON-CORROSIVE 
GLASS OR CELLULOID 


EBONITE SEPARATORS. 
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HART 


AND LOW TENSION. 


TERMINALS. 


BOXES. 


HART—THE BATTERY 


OF QUALITY. 


BRANCH OFFICES AT 


BRISTOL. GLASGOW. 
BIRMINGHAM. WESTMINSTER. 
MANCHESTER. YORK, 


GENTS’ MANUFACTURE & STOCK 


: + TANGENT B 
Signalling Gear 


in FLAME-PROOF, WATER & DUST-TIGHT CASES, 
FOR INDUSTRIAL & MINING PURPOSES. 


ШШ 


Bells. 
Syrens. 
Telephones. 
Tapper Keys. 
Relays. 
Pushes & 
Sundries. 


ШШ 


Send for 


latest price list. 


— = е A 
GENT & C^ L” SS LEICESTER 
WORKS 
| London : 25, Victoria Street, S. W.x 


| Newcastle-on-T yne; Tangent House, Blackett St. Санг еу 


We аге 
Exhibiting 
at the 
British 
Empire 
Exhibition 
1924. 


RS pro? à Dos, 


M ERES Ó 
N cd 


Measuring 
uments. 


The N.C.S.“IDEAL” AMMETER 


For Large Power Producers and Users. 


This instrument is not the usual moderate-priced commercial ammeter. It 
is something altogether superior. It costs us more to make—and will cost 
you more to buy—but it will stand a momentary sixty-fold overload. 
extraordinarily dead-beat owing to its special construction. Incidentally it 
has the lightest movement of its size on the market. The pivots are easily 
removable for repolishing. The scale is approximately logarithmic, so that 
an overload of double the normal current can be observed, and at thesametime 
the regular scale reading is not impaired. This instrument is spring-controlled 
and can be read in any position. It is housed in an 8” dial open-fronted case to 
match our “ IDEAL ” “ Power Factor Indicator ” and “ Rotary Synchroniser.”’ 
These instruments are also “ IDEAL 
REDUCED PRICES ON APPLICATION 


It is 


NALDER BROS. & THOMPSON, Ltd. 
97a, Dalston Lane, Dalston, LONDON, E.8 
Telegrams Telephone; 


“ OCCLUDE, KINLAND, LONDON.” DALSTON 2365 (3 lines) 
Agents.—Fredk. S. Lee, 38, Market Street, Sydney, N.S.W. 
Balmer Lawrie and Co., Calcutta 
Greaves, Cotton and Co., Y, Forbes Street, Bombay. 
"Turnbull and Jones, Ltd’, Blair Street, Wellin gton, New Zealand. 
Ernest Demoly 43, Rue de Trevise, Paris. 
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* THERE 15 A 


. BENAMIN 


REFLECTOR 
Jer 
EVERY CLASS% 
LIGHTING 
INSTALLATION. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 

ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half- year, 3s. 9d. a 
quarter in advance, postage prepaid in the United Kingdcm an. abroad. 


Questions to which an answer is zequired must be accompanied by a 12d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittanres payable to the Publishers, S. RENTELL AND Co., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


By the time these lines appear in print, those of my 
readers who have not yet bad the opportunity or 
leisure to enjoy a round of the shops, 


That so well worth visiting at this season, 
Christmas will dcubtless be considering their 
Giit. choice of suitable gifts for relatives 


and friends. In this connection all 
associated with the electrical industry should make a 
point of not only supporting that industry by choosing 
something attractive in the electrical field, but, further- 
more, by so doing, add their quota of indirect propa- 
ganda directed towards the more widespread use of 
electricity in the home. There is an ample choice of 
highly appropriate presents just now. What, for 
instance, could be better calculated to retain the affec- 
tions of a maiden aunt than an electric kettle, or one 
of those handly Xcel table cookers ; or, if the recipient 
be of the male persuasion, an electric cigar lighter or 
shaving-water heater? 

Mother, who appreciates that early morning cup of 
tea these cold winter days, will be delighted with an 
Xcel electric kettle, and her pride in her household will 
be augmented by the presentation of one of the many 
electric vacuum cleaners which lessen the daily 
drudgery. The boys of the establishment, if 
mechanically inclined, or addicted to the latest craze 
for constructing wireless sets, will appreciate such 
gifts as a pair of Claritone headphones, or one of the 
equally popular loud-speakers bearing this famous trade 
mark. These are components which are rather beyond 
the capabilities of the amateur mechanic to manufacture 
for himself in the home workshop. For those of lesser 
means there is a host of well-designed components of 
British manufacture on the market toi choose from, 
and, incidentally, an electric soldering iron of reputable 
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make is not a bad Christmas gift for the wireless con- 
structor. It is calculated to simplify considerably the 
making of circuit connections. 

There are quite reliable and moderate-priced electric 
soldering irons on the to-day, which are 
guari anteed for a moderate period of use. An example 
is the Xcel, just recently listed by the makers of these 
well-known Eure stic electric appliances. Grown-up 
sisters would doubtless appreciate the thoughtfulness 
unde rlying an electric hair dryer, or one of those neat 
electric irons which make ironing a pleasure. At least 
one iron on the market carries a guarantee for life, and 
is, withal, moderate in price cost as well as beautifully 
finished. I have cnly mentioned a few of the hundred 
and one things of an electrical order which could, and 
do, constitute highly acceptable Christmas gifts, more 
particularly in those households where curre nt is 
already available. If the rec ‘ipient’s house is not wired 
for electric ity supply, there is an opportunity here for 
making a-convert in the New Year, either by the gift 
of certain essential fittings or, if the denor happens 
to be a contractor, by offering to carry out a cert: un 
proportion of the necessary wiring, free of all charge 
as a Christmas donation. 


market 


This is by no mean an impracticé able suggestion ; I 
happen to know a man who received a wedding present 
of a similar character. Among his friends was a 
leading painter and decorator in a large way of business 
in the same locality, and, when my friend announced his 
intention of joining the happy throng of married and 
settled, the friend made the novel offer of redecorating 
and painting his newly acquired house from basement 
to attic, leaving the choice of papers and colour scheme 
to the bridegroom without reservation as to price. The 
result was that the couple started housekeeping in a 
clean and tastefully decorated home whilst enjoying: all 
the anticipatory delights of chcosing their own paper 
patterns, enamel and paint, and seeing the scheme 
take shape as the workmen proceeded with the 
contract. 


whether for 


A similar principle in present-giving, 
for gift- 


Christmas, birthday or any other occasion 
making, would be involved in free wiring or the pre- 
sentation of certain fittings, and at the same time 
the donor would have the satisfaction of realising that 
he was making another convert to electricity for the 
home. l offer the suggestion to contractor and dealer 
friends as a solution to what is often a very difhcult 
and perplexing problem: What shall we give them? 


Here is ancther—I believe novel and, at all events, 
suggestion. The ever-growing problem of 
power station engineers in charge of 
large super-power stations in our 
principal provincial cities and towns 
is the effectual disposal of boiler-house waste, ashes 
and clinker. | Now we are enduring the annual mud- 
bath, which usually obtains for the present and suc- 
ceeding two months of every year, and walking 
degenerates into a veritable “ grovel” through inches of 
greasy, sticky mud wherever the efforts of the paviour 
have so far failed to penetrate. It 15 not so bad in the 
civilised centres of our larger towns, but in the out- 
skirts and suburban districts, where the municipal and 


seasonable 


Those Ashes. 
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speculative builder has concentrated on the erection of 
“homes for heroes," without a thought as to the means 
of access to either front door or back, getting about, 
either afoot or awheel, is a particularly dirty 
experience. 


I never have been able to understand how it is that 
municipal councils will permit roads and streets to 
remain uncompleted for years and years after the 
builder has done his work on the houses which front 
thereon. Surely the first requirement of a new row 
of houses is reasonably firm, dry and clean roadways 
to the front doors at all events, yet there are literally 
hundreds of miles of suburban property in all our larger 
towns where the unfortunate tenants have to wade 
through mud almost up to their knees when the weather 
is really inclement, to gain access to their houses. 
Tradesmen’s carts and motor vehicles frequently get 
into difficulties in these morasses, and only to-day I 
lent a helping hand to a youth pulling a heavily loaded 
handcart to enable him to reach firm ground from the 
immediate frontage of a row of houses which were 
erected long before 1914. There certainly ought to be 
a drastic law compelling both builder and municipal 
authority to complete a roadway within a reasonable 
period of the completion of the houses therein, under 
heavy pains and penalties. 


I am rather getting away from the original subject 
matter of these paragraphs, which was to suggest a 
useful destination for many tons of the dry cinder ash 
which power station engineers are at big expense in 
carting away to distant tips. During the muddy 
months, as we may aptly term them, much costly 
cartage could be saved, and a double purpose served, 
by dumping a respectable tonnage of this very excel- 
lent material on some of the miles of superlatively 
muddy roadways and paths which abound on the out- 
skirts of provincial towns and cities, especially in the 
industrial areas. There is nothing like cinders for dry- 
surfacing a footwalk or roadway. Being porous, they 
absorb the surface moisture, which gradually filters 
away into the subsoil, leaving the top surface dry and 
clean to the foot passenger. In the district above 
referred to, where I came across the bogged handcart, 
several large steam tractors are to be seen daily taking 
a considerable tonnage of power-station ashes to a far- 
away dump, whereas they could be far more effectively 
and profitably dumped within a mile of the boiler-house 
which produces them. Will power station engineers 
please note, and establish much-needed contact with 
city surveyors. 

ELEKTRON. 


Motor Shipping.—Considerable interest has centred round 
the question of motor shipping during the past month, in view 
ot the fact that en order was placed for a 20,000-ton oil-engined 
liner, and a Government guarantee given for 41,800,000 to the 
Bank Line for the construction of nineteen motor cargo ships 
under the Trade Facilities Act. Details of both these items 
are given in the current issue of the Motor Ship, as well as of 
the large amount of electrical apparatus and auxiliary machinery 
which is now being installed in these ships as they are being 
built. Careful tests have shown considerable economics in the 
electric drive as compared with steam drive for the auxiliary 
machinery, and this is, of course, much to the advantage ol 
the electrical industry. There is no doubt that motor ships 


are making rapid progress in the commercial fleets of the 
world. 


THE JUNIOR INST. OF ENGINEERS AT THE 
B.T.-H. CO.'S DEMONSTRATION ROOMS. 


The Junior Institution of Engineers visited the 
demonstration rooms of the British Thomson-Houston 
Co., Ltd., on Friday evening, the 7th inst., to hear a 
lecture and witness demonstrations of industrial and 
shop-lighting effects. The lecture was given, and the 
demonstrations carried out, by Mr. W. Millner, B.Sc., 
A.M.I.E.E., illuminating engineer of the B.T.-H. Co., 
Ltd., and during the course of his lecture, by means of 
lantern slides, he illustrated a few scientific charts 
dealing with the acuity of vision, speed of discrimina- 
tion, sustained vision and speed of accommodation. 
The curves on these charts are the result of tests 
carried out in several industries, and pointed to the 
fact that one's ability to see was considerably increased 
under high intensities of illumination. Mr. Millner 
also put forward some very interesting figures obtained 
from actual tests in various industries, which proved 
that production was considerably increased when 
higher intensities of light were used. The visitors were 
impressed with the show-window demonstration, and 
appreciated the colour effects as an attractive medium. 
After the lecture and demonstrations, a discussion took 
place between the members upon the lighting of 
offices and industrial interiors, the lighting of drawing 
offices being discussed at some length. 


“RELAY " AUTOMATIC EXCHANGES АТ 
WEMBLEY. 


A wonderful system of internal communication is 
being installed by the Relay Automatic Telephone 
Co., Ltd., to connect the buildings of all the Dominions 
and Colonies with each other, and with the Exhibition 
headquarters. They are arranging for over two hun- 
dred lines. The switchboard, on which the company 
is at present working, will be accommodated on Stand 
S 778 in the Building Section. It will be open to the 
inspeqtion of visitors, and should, in view of the 
general adoption of automatic telephones, prove of 
considerable interest, as comparatively few people have 
seen an automatic exchange in operation. Work on 
installing the lines was begun on the rst inst., and the 
whole system will be ready for use on January rst. 

In addition to the exchange in the Building Section, 
the Relay Company is occupying л site 500 sq. ft. in 
the Engineering-Section, where latest models in public 
exchange, private automatic exchange and private 
automatic branch exchange will be shown in operation. 
A private automatic branch exchange is also being ex- 
hibited in the British Government Pavilion. 

This system is now being widely used in India, South 
Africa, Brazil and in many of ¢he countries of Europe, 
as well as being already in operation at Marconi House, 
the London Hospital, Australia House, the Bank of 
England, Paddington Station and many other of the 
big buildings in London and elsewhere. What is 
more, it is the only one which will work at sea. 


pd 


Tenders Accepied.— The tenders of Messrs. Daniel Adamson, 
Ltd., Dukinfield, Manchester, have been accepted for the supply, 
delivery and erection of an automatic sewage ejector plant for 
Montreal, Canada, and Llandudno, North Wales. In both cases 
they will be driven by automatic electro-pneumatic air com- 
pressors, : 
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DIARIES FOR 1924. 


For well over one hundred years diaries have been 
published by Chas. Letts and Co., and for 1924 a more 
extensive series is offered than has been the case 
hitherto. That Letts’ diaries are conceived on lines 
which appeal to the public is evidenced by the fact that 
during recent years nearly two million were produced 
each season, a circulation accounted for by the very 
varied nature of the books, the quality of the paper 
and printing, and the strength and artistry of the bind- 
ings, etc. Besides pocket and desk diaries of different 
sizes, there are many catering for the needs of parti- 
cular sections of the community; for instance, there 
are the schoolboys’ and schoolgirls’ diaries, scouts’ 
and girl guides' diaries, housewives', gardeners' and 
poultry keepers' diaries. This year two new ones 
make their appearance—the A.A. Motorists’ Diary, 
which is published jointly with the Automobile Associa- 
tion, and the Model Engineers’ Pocket Diary and Note- 
book. This contains much information of direct 
interest to model engineers, and experimental 
mechanical and electrical workers. It is edited by Mr. 
Percival Marshall, and, being published jointly by Chas. 
Letts and Co., and Percival Marshall and Co., we 
expected to find it of all-round excellence. Nor were 
we disappointed on studying it. 


PULVERISED FUEL AND EFFICIENT STEAM 
GENERATION.* 
By Davin Brown tz, B.Sc. (Hons.) Lond. 


The paper, which was illustrated by sixty specially 
prepared lantern slides, is a most detailed considera- 
tion of the whole question of the application of 
pulverised fuel to steam generation, more especially 
from the point of view of the “ Lopulco ° system for 
large water tube boilers and the efficient generation 
of electricity in power stations. By the courtesy of 
Mr. W. R. Wood, of the Underfeed Stoker Co., Ltd., 
very extensive data is given, part of which has not 
before been published, relating to the pioneer large 
pulverised-fuel fired electricity station, the “Lakeside” 
station of Milwaukee, together also with a description 
of the River Rouge power plant of the Ford Motor 
Co. at Dearborn, Detroit, using pulverised fuel and 
blast furnace gas, and which the author stated was the 
most remarkable power plant in the world. For com- 
parison, by the courtesy of Mr. R, B. Mitchell, there 
were given the figures of the Dalmarnock electricity 
station, Glasgow, one of the largest and most modera 
and efficient in Great Britain, of course working with 
mechanical stokers. A thorough consideration then 
followed, based on these actual results, of the advan- 
tages and disadvantages of pulverised fuel. The paper 
contained very numerous columns of statistics, figures, 
diagrams, and illustrations, the slides including twenty 
views of the Ford plant at Detroit, and about a dozen 
of Lakeside, Milwaukee. 

One of the chief impressions of this paper is the 
urgent necessity for the adoption in Great Britain of 
improved scientific methods, particularly in connection 
with the production of cheaper power, and the appli- 
cation of pulverised coal to steam generation is a 
striking example of the way we are lagging behind 
the United States. 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us questions, preferably on technica 
problems that hae arisen in actual practice, Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '' Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for the question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider show 
the greatest merit, and 5s. for the one we select as second best. In judging the repliess 
importance will be attached to clearness and conciseness, as well as accuracy. The, 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt a '* nom 
de plume,” but, both in the case of questions and answers, the competitor s real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who w n the first or second prize the most times during the next twelve 
months. 

The words “ Questions and Answers " or ©“ Q” and “ A" should be placed a 
the top left-hand corner of all letters intended for this column. 


Question No. 173. 

I am employed on railway signalling, and I do not 
understand the construction and principles of operation 
of the following : 

(1) Track relays, galvanoimeter type. 

(2) Track relays, vane type. 

(3) Detection relays, polarised vane type. 
(4) Purpose of shading bands on latter. 


I would appreciate the details of operation, ete. 
The tracks are single-phase, 25 to 334 cycles.—‘‘ Jack 


ALLEN." 
QUESTION NO. 174. 
Can any reader inform me of the process by which 
accumulators are treated to enable them to be put on 
the market in what is known as ‘‘a dry and fully 
charged condition,'' i.e., only requiring to be filled with 
dilute acid and to be given a short freshening 
charge?—'* C. R. Harpy.” 


(Replies to Questions Nos. 173 and 


7 must be 
received not later than January 5, 1924.) 
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PROBLEMS IN TELEPHONY, SOLVED AND UN- 
SOLVED.* 


By Proressor J. A. FLEMING, M.A., D.Sc., F.R.S. 


(Continued from page 648.) 

Assuming the energy to flow out equally over the 
surface of a hemisphere of 2.5 cm radius with centre 
on the lips, this amounts to a total energy emission 
of 125 ergs per second. If we assume the speaking 
to be kept up for 1 hour, the energy represented by 
such speech waves would only amount to 1/20 joule 
or 1/27 ft.-lb. of work. Even if we consider the wave 
hide to be increased 20 or 25 times, as might 
be the case in loud speaking Or public lecturing, the 
total production of air-wave energy in the form of 
speech might only amount to 20 or 25 ft.-lb. in an 
hour. The total bodily energy expenditure, as roughly 
judged by the fatigue of speaking to a large audience 
for an hour, even apart from bodily movements, 
probably much greater. This gives an indication 
that the human vocal organs, considered simply as 


is 


* Résumé of paper read and discussed before the Т.Е.Е. on 


Thursday, December 13, 1923 


* Lecture delivered before the Institution of Electrical Engineers, 


to whom we are indebted for the illustrations, 
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an energy-translating device for the production of 
speech-wave energy, may have small efficiency in the 
technical sense of the term. 


IV.—THE NATURE OF SPEECH SOUNDS, AND THE 
OPERATION OF THE EAR. 


(6) The possible improvements in telephony are 
very closely dependent upon a knowledge of the nature 
of speech sounds and of the operation of the ear in 
appreciating them. A careful study of the problem 
of phonetics in its relation to telephony has been made 
during the past few years in the United States. The 
important matter, from the telephonic point of view, 
is the study of the frequency-ranges required to convey 
specific articulate sounds with adequate reproduction 
at the receiving end. 

Broadly speaking, phoneticians divide the elements 
of speech sounds into five divisions: (r) Pure vowels; 
(2) combinational and transitional vowels (indicated 
by the letters w, y, long i, h and ou; (3) semi-vowels, 
landr; (4) consonants, voiced, unvoiced, and nasalized ; 
and (5) fricative consonants, voiced and unvoiced. 
A very rough distinction between the vowel and con- 
sonant sounds is that the former can be uttered con- 
tinuously as long as one has breath, but the latter 
are more or less abrupt beginnings or endings of vocal 
sounds. 

The elements of all spoken languages are syllables, 
which are composed of combinations of the vowel and 
consonant sounds. Words are built up of syllables. 
The telephonic conveyance of speech depends, there- 
fore, upon the accuracy of reproduction of the syllabic 
sounds at the receiver. In order to test this repro- 
duction, telephonic engineers, in connection with the 
American Telephone and Telegraph and Western 
Electric engineers, prepared large lists of syllabic 
sounds comprising from 8,000 to 9,000 speech sounds 
in all, arranged in groups of 50 or roo. 

A large number of these syllables are spoken in 
succession clearly to a transmitter. А listener at 
the receiver writes down the syllable received according 
to a certain code-word associated with it. The per- 
centage of sounds correctly heard and written down 
is called the articulation of the system. 

An account of certain research work of the above 
kind has been described by Harvey Fletcher in a 
paper * on “The Nature of Speech, and its Inter- 
pretation.” 

In this research a high-quality telephonic circuit 
was employed, comprising a condenser transmitter, an 
artificial line including thermionic amplifiers, an 
attenuator for weakening the speech currents in a known 
ratio, wave filters (described presently) for passing 
currents only within certain ranges of frequency, and 
received by high-quality magneto receiving telephones. 
By this apparatus speech sounds could be transmitted 
without distortion, but with amplitudes increased or 
diminished in exactly known ratios. When the ampli- 
tude is changed in the ratio of 2.71828 to т, this is 
called reduction by 1 парте”, since the above numeric 
is the base of the Napierian system of logarithms. 
If it is reduced in the ratio of (2.71828)» to т, this is 
called reduction by ж napiers. 


(To be continued.) 


* See Journal of the Franklin Institute, June, 1922. 
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ELECTRICAL ENGINEERING—FINAL GRADE. 


SoLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
City AND GUILDS INSTITUTE. 


Bv EDWARD HUGHES, B.Sc. (Eng), A.M.LE.E. 


(Continued from page 647.) 

О. 11.—4A continuous-current supply system is working 
ata busbar voltage of 200. It is desired to measure the 
insulation resistance to earth of each side of the system 
without interrupting the supply. A voltmeter of 
12,000 ohms resistance is connected between the positive 
busbar and earth when it reads 5 volts, and between 
the negative busbar and earth when it reads 3 volts. 
Calculate the insulation resistance of each side of the 
system. 

A. 11.—Let rand r, be the insulation resistance of the 
positive and negative sides respectively ; then if the 


ит 
200% 


Az, 


Hie.2 16. 


currents be as in figure when the voltmeter is connected 
on the positive side, 
li Hig =o. 
Bute 3. = + o ee —— 
221 12,000 (s ic 
5 5 
" yai 12,0009 7 
Similarly when voltmeter is connected to negative 
side, 


танани онон нове еевенаннне 


2 e RAND tede Че... (2) 
72 12,000 . i 
From (т), we have 


3. CM 195 A 5 . 2,340,000—-5?; 

У 1 T I2,000 I2,0007, 
12,000 X 5/5 

ted di Е СОО 


2,340,000-575 
and from (2), we have 


107 .. 36,000 +375 
i 12,0007 
y — 12,000 X197f 
à 36,000 4- 3*5 


12,000X5*/, 12,000 XI97/; 
2,340,000-5r, 36,000 +37 
7. 180,000 +157, =461 x 10$ —985r , 
г. 1,0007 , = 10° (461—0.18) 
^. 7,460,820 ohms 
12,000 X 197 X 460,820 
36,000 +1,382,460 
— 768,000 ohms. 
i.e., insulation resistance on positive side =0.46 megohm, 
and insulation resistance on negative side —0.77 megohm. 
(To be continued.) 


Hence 
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Various Items. 


Political.—Two members of the National Union of Commercial 
Travellers have been elected to the House of Commons as a 
result of the General Election. 

Beckenham.—The Beckenham electricity undertaking, which 
is municipally owned, has advanced to first place in its class in 
London for efficiency and the second in the kingdom. 

Brighton and Hove.—It has been decided, as the result of 
experiments, to instal an improve system of electric lighting 
on a part of the sea-front. Triangular lights are also to be 
kept going throughout the night for the guidance of fishing 
boats. 

Personal.—Sir Charles Bright, F.R.S.E., wishes it to be under- 
stood that he has withdrawn from the board of Sir Charles 
Bright and Partners, Ltd.——Sir Alexander Kennedy, F.R.S., 
has been invited to speak on “The Application of Electrical 
Energy " at the World Power Conference, which is due to be 
held in London in July next. 

Wembley.—Norfolk Studios, Ltd., the advertising specialists, 
of Racquet Court, Fleet Street, E.C.4, are preparing a special 
scheme for exhibitors and non.exhibitors, and will be very 
pleased indeed to submit their suggestions to any firms who 
may be anxious to have a descriptive campaign in connection 
with this coming great undertaking. 

Newport Electrical Exhibition — The model electric house, 
which was one of the most attractive features of this exhibition, 
was exhibited by the Corporation, and the apparatus therein 
was installed throughout by the General Electric Co., Ltd., 
including the fittings, Osram lamps and the Magnet heaters and 
cookers. The company also had a prominent stand in the 
Exhibition, which was, we understand, very successful both from 
the educational and direct business points of view. 

Business Expansion.—Congratulations to Bertram Day and Co., 
Ltd., complete advertising service agents, of g/1o, Charing 
Cross, S. W.r, who, for the second time within three years, have 
had to seek additional office accommodation, the continuous 
growth of their business having now necessitated the removal 
of their service department to No. 1, Charing Cross. Un- 
doubtedly their success reflects the commercial progress of the 
many important manufacturing and trading firms for which this 
go-ahead agency are acting. 

Northampton Polytechnic.—As usual, much interest was taken 
in the annual distribution of prizes and certificates on Friday, 
the 7th inst., and hearty congratulations are due to the princi- 
pal, Dr. Mullineux Walmsley, on the progress shown by the 
Institution itself and by the men holding high positions in all 
parts of the world who have been trained by him, It is a 
splendid record. The conversazione on the Saturday was also 
remarkably well attended, and much appreciation was shown 
with the musical arrangements as well as with the other enter- 
tainments provided. 

Good Lighting as an Aid to Safety.— The motto “Safety First ?? 
has already become a power in the land, and we are glad to 
see that it is being linked with the provision of good illumina- 
tion. An illustrated booklet on the above subject, written by 
Mr. Leon Gaster, and in a revised and extended form, has just 
been issued by the British Industrial Safety First Association. 
The booklet contains many telling arguments in favour of good 
lighting, as well as explanations of what is meant by this 
term. Many illustrations, both of gas and electric lighting 
installations, are included. Needless to say, the booklet is 
written on quite impartial lines. But its circulation amongst 
manufacturers should prove of considerable benefit to firms con- 
cerned with electric lighting, besides being an undeniable public 
service. 

Tenders Accepted.—Ozonair, Ltd., have just completed, or 
have in hand, installations of their system of pure-air ventila- 
tion for the following firms, viz.: Messrs. Liberty and Co., 
Ltd., new premises, Tudor House, Argyll Place, W.; Style and 
Mantle, Ltd., premises, Oxford Street, W.; C. and A. Modes, 
Ltd., premises, Oxford Street, W.; City of London Corpora- 
tion underground convenience ; Chelsea Borough Council, 
underground | convenience; Société Générale de Belgique, 
Brussels, bank premises ; and the Bon Marché, Brussels, new 
premises, —— The Vickers-Spearing Boiler Co., Ltd., of 20, Kings- 
way, W.C.2, were last week successful in securing a contract 
for the second section of extension of generating plant, consist- 
ing of four large water tube boilers of the Spea 
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Lloyd's Register Scholarships.— We have received from the 
Institute of Marine Engineers a circular giving full details of 
these scholarships, as well as of the student graduate examina- 
tions and essay competition. They are, of course, applicable 
more particularly to sea-going engineers, and we note that elec- 
trical engineering is one of the subjects for examination. 

Production.— The next meeting of the Inst. of Production 
Engineers will be held at 7.30 p.m. on the roth inst. at the 
Engineers’ Club, when Mr. L. W. Wild, M.I.E.E., will read a 
paper on “Electric Furnaces,” to be illustrated by lantern slides. 
All interested are invited to attend, whether members of the 
Institute or not, and no tickets are necessary. We recommend 
this most cordially to the notice of our readers. 


Trade Notes. 

Constructors, Ltd., 4, Brook Street, St. Paul's, Birmingham, 
have recently issued a catalogue of their Welconstruct slotted 
sieel, which can be used for a very Jarge number of purposes 
in connection with the electrical industry. In fact, the list 
shows it as used for switchgear frames, motor control panels, 
transformer chambers, colliery sub-station work, etc. The list 
should therefore be of direct interest to all electrical installa- 
tion contractors, to whom it will willingly be sent on 
application. 

Leaflet 251R, which has just been issued by Henleys Tele- 
graph Works, Ltd., illustrates and describes the new super box 
which has been introduced in connection with the well-known 
Henley Wiring System. The makers claim that this is the 
most efficient wiring system box produced, as it is easier to 
connect up and more certain in its application. The price is 
moderate, and the leaflet 1s most certainly one whiich should be 
in the possession of every wiring contractor in the kingdom, to 
whom it will be willingly sent on receipt of proper trade 
application. 


MR. PIG BUSINESS FOR A LITTLE WHILE. 
MR. LITTLE BUSINESS FOR A BIG WHILE. 


am Christmas Season 
affords a splendid oppor- 
tunity to Electricity Suppliers 
and Electrical Contractors to 
secure valuable business. 

To the latter, short and brisk ; 
To the former, all the year round. 
E.D.A. has several publications 
ready to assist the Industry in 
creating this invaluable Christmas 
| Season business. 


Samples will be sent post 
2», free on application to :— 


THE BRITISH ELECTRICAL 


DEVELOPMENT ASSOCIATION, INC, 
15, Savoy Street, W.C.2. 


A special Advertisement has also 
been prepared for insertion in local 
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A H(E)ART-ILY ENJOYABLE EVENING. 


The Staff Dinner of the Hart Accumulator Com- 
pany, which was held at Frascati's on the 6th inst., 
was one of those pleasant functions which do so much 
to foster harmonious working and improve the relation- 
ship between employers and their staff. Mr. Holmes, 
who presided, made an admirable chairman, and as an 
excellent dinner was followed by a first-class musical 
programme interspersed with brief but pithy speeches, 
everything went along with perfect smoothness and 
no one worried about the dense fog then filling the 
London streets. The toast of '* The Hart Accumulator 
Company " was ably proposed by Mr. Rouard, who as 
a commercial man expressed the pleasure it gave him 
to push and sell a first-class article which is in regular 
use in such varied installations as from telephone plant 
to battle-ships or express trains to wireless. He aimed 
steadily at making their name world renowned in the 
same sense as Pears soap. The toast was coupled with 
the name of Mr. Holmes, the director and manager, 
who expressed cordial thanks for the way in which the 
toast had been proposed, and then told an amusing 
yarn about the office boy who told a lie and ultimately 
became a commercial traveller. At Mr. Holmes' sug- 
gestion it was arranged to send a letter of greeting to 
the duplicate company at St. John's, Quebec, express- 
ing the best wishes of all present coupled with season- 
able greetings. He referred with pleasure to the work 
of the staff and said how much of the company’s 
success was due thereto, while the long life of their 
batteries was something to be proud of. Later in the 
evening, Mr. Breeze, secretary of the company, pro- 
posed '' The Guests " in a very kindly and hospitable 
manner, to which a suitable response was made by 
Mr. Rentell, and finally Mr. Holmes proposed the toast 
of '' The Organising Committee," and referred to the 
hard way in which Mr. Duncan had worked to ensure 
its success. Needless to say, the toast was received 
with enthusiasm, and Mr. Duncan, who is in charge of 
the progress department, made a very humorous reply. 
Altogether a most enjoyable evening. 


THE INSTITUTION OF AERONAUTICAL 
ENGINEERS. 

We are in receipt of a ticket issued by the Institution 
of Engineers which will admit us and friends to a 
lecture by Mr. John Gray, B.Sc., M.LE.E., entitled 
"Leader Cable Systems for the Electrical Steering of 
Aeroplanes," to be given at the Royal Society of Arts 
Hall, John Street, Adelphi, London, W.C.2, on Friday 
evening, December 14, 1923, at 7.30 p.m. The paper 
was written by William Loth, of Paris, and it is 
expected that the lecture will be of outstanding interest, 
as to the best of our knowledge the system has not 
previously been published in this country. Since this 
subject will greatly interest many of our readers, Mr. 
Howard Flanders, the secretary of the Institution, 
informs us that any reader may have a ticket which 
will admit him and his friends if they will make 
application to him at бо, Chancery Lane, W.C.2. 
Since the time between the publication of ELECTRICITY 
and the time the lecture is to be delivered is so short, 
it is possible that a large number of our readers may 
not have the opportunity of applying for tickets in time 
to hear the lecture. We have, therefore, arranged for 
an abstract to be published next week. 
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SIEMENS AT LEEDS. 

Owing to the renumbering of Park Lane, Leeds, by 
the postal authorities, the branch address of the Siemens 
and English Electric Lamp Co., Ltd., has been altered 
from 85-91 to 129, Park Lane. As shown in the 
annexed illustration, the premises occupied by the 
company are on the ground floor and comprise a large, 


well-appointed showroom and stores, in which large 
stocks are held of all types of electric lamps, fittings, 
accessories, fuse material and domestic appliances, etc. 
All these goods are effectively displayed and may be 
seen to great advantage in the spacious showroom, 
which is well worth a visit. 


Calendars.—We have received from Messrs. Bruce Peebles 
end Co., Ltd., of Edinburgh, a set of renewal date cards for 
the handsome metallic calendar to which we made reference 
in the early part of this year. 


Comfort —Two very nice illustrated electros showing the 
advantages of electricity have just been issued by E.D.A. One 
vepresents “Twenty Minutes’ Comfort for One Fartbing," and 
the other “Daddy tells a Christmas Ghost Story,” and we can 
recommend them to all electrical contractors and flactors as 
being just the mght kind of illustrations to use at the present 
festive season, in order. to push the sale of electrical appliances. 


London's Great White Way.—Evidently the borough of St. 
Marylebone is doing its best to claim this distinction for the 
eight miles of streets in which the white Osram lamp is being 
adopted for lighting purposes. The borough has had a repu- 
tation for enterprise for some long time, and on Monday, the 
3rd inst., they started the campaign by switching on over 1,400 
of these well-known lamps (1,100 of 150 watts and зоо of roo 
watts) in such well-known thoroughfares as Maida Vale, 
Edgware Road, Chapel Street and Great Portland Street. A 
most important point in connection with this progressive act is 
that as the lamps provide light without glare they will materially 
minimise the risk of accidents to drivers of fast-moving 
vehicles, 


Sample Pair Sent on Approval for 8/6 
<a 


Made of Pure Para Rubber, 
so:t and durable and unaf. 
fected by climatic condition; 


DAVID MOSELEY & SONS. 


L mited, 
ARDWICK, MANCHESTER. 
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MR. BOUNCER MEETS MR. STAN DARD. 
Bv Georcr E. Mocre. 


THe INEFFABLE MR. 


BOUNCER. 


(Copyrighted in U.S.A.) 

This year’s exodus from the university had included 
Mr. Bouncer, and the old quad., the labs., the 
“ Prof., the latter's vivacious typist, 
cook across the road, were to know. him no more. 
There remained one steadfast, though dumb, witness 
of the young gentleman’s passage—ihe panel of his 
desk in the lecture theatre. One day the nervous 
demonstrator had dropped his pencil, then for some 
reason trodden on it, and finally sat down rather suddenly 
o" the platform in some confusion and а considerable 
cloud of dust. Mr. Bouncer took a prominent part 
in the applause which followed, and his footwork during 
the delicate exhibition of humour was so vigorous that 
a panel in Fis desk was shattered. "Thus the new panel 
to be seen there is a sort of monument, and indeed, 
you look closely, you will see Mr. Bouncer's initials 
(with the momentous date) engraved thereon—third 
row up, fourth place trom left. 

Mr. Bouncer's entry into the workaday world was 
quiet and unheralded. He more or less expected this. 
Later on, in perhaps a year or so when he had made 
his mark, the happening would attain some significance, 
even notoriety. He was tremendously in earnest (put 
this down to his credit), but he was also entirely in 
the dark as to the conditions of the practical world 


amiable 
end the pastry- 


he was entering ‘his training in this respect had left 
him a vague optimist). One might almost say that 


he had been so: thoroughly educated as to be of no 
immediate use at all. As I say, he was in earnest, and 
he was perfectly confident, but his confidence was the 
confidence of ignorance. He was like the newcomer to 
the front line “during the war: foolishly venturesome 
when his mate, no less brave but more experienced, 
dived for cover. 
The magic letters * 
“Open Sesame!” 
anywhere. 


B.Sc.” were, to Mr. Bouncer, his 
He believed they would carry him 
In the dream world which his im: igination 
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NTERNET ARCHIVE 


pictured, they represented a good position with a four- 
figure salary in the near future. He was yet to learn 
that big (and even little) salaries are paid for tackling 
jobs. Inevitably, and without being aware of it, he 
wąs (ап academic The, world (of electrical 
ev gineering of his imagination was a nice, clean, spick- 
er d-span place, where everything went on quietly 
smoothly, and where you leisurely moved 
certainty, efficiency and status áerived 
able alliance of brains and books. 
It needed but a 
world, and lo: Mr. 
be severely 


snob. 


and 
with that 
from a formid- 
short acquaintance with the real 
Bouncer's conceptions began to 
y stressed. He was horrified to find that 
electrical work partook of the nature of general indus- 
trial conditions. That dream world which he had pic- 
tured was not there ready-made. He would in time 
realise that the little job of his own career and the 
big job of the world’s progress possessed many ,hum- 
bling and formidable things in common. Апа fie had 
been so dogmatic and idealistic in the debating society 


—one of the shining lights, in fact. How that light 
flickered in the cold blasts of tbe outer world! 


His encounter with Mr. Stan Dard was one of the 
iolts which formed part (did ne but know it) of 
continued education at a centre of learning to 
he repaired on leaving the university. 
the strange name of 


his 
wihich 
This place bore 


‘THe Rest House.” 
not an official name. It was a name 
bestowed by outsiders upon an edifice whose door bore 
the arresting word "TEST," and officialiy referred to 
as “The Test House." According to the said outsiders, 


This was 


whenever you looked into the test house you would 
see plenty of people gazing into vacancy or even 


meters, or having confabs, but apparently never work- 
ing. Hence “Rest House.” The test chief was un- 
aware of the insult. Every morning he would be seen 
arriving at 9.30 and pausing awhile to gaze with great 
satisfaction at the word on the door. 
much appreciated by ithe 

The rest house was situated a little way from the 
power station of the undertaking, a devious clinker 
path leading up to it. ^ The rest-nouse staff would 
explain that the power station was an incidental sort 
of place a little way from ithe test house, and you got 
the idea that if the power station blew up, the under- 
taking (thanks to the test house) would continue to 
function quite well. The interior of the rest house was 
one large room, and it was divided by invisible but 
very definite iines into sections, each section having a 
“pill-box ’’ for its commanding officer. Whenever 
there was a state of internal tension the C.O. of, say, 
the metering section, might be seen exchanging warlike 
glances over no-man's-land with the occupant of the 
steam pill-box. 

This was the place which. received Mr. Bouncer as 
junior general assistant, but before disclosing his dis- 
turbing experience permit a digression to :ntroduce a 
gentleman sharing the hoaours : 


The pause was 
rest-house staff. 


Mr. Stan DARD 
(of the Rest House Instrumental Section). 

Mr. Dard was of an arresting type. He wore his 
clothes tarpaulin fashion, and he sported a black velour 
hat of great antiquity ; the clothes were part and parcel 
ef the man and, apparently, never removed, but the 
bleck velour hat was subjected to a daily series of sur- 
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prising adventures which included being thrown 
violently away in moments of excitement, and morn 
wrong way round at times of intense mental stress. 
Nobody was ever sure of Mr. Dard—he was so sur- 
prising and uncertain. One of his assistants, with 
a doleful smile, would affirm that he was “harmless 
as a lion.” Not a soul knew anything of his outside 
life; he was only presumed to have some sort of 
existence efter knocking-off time. He simply appeared 
in the morning and vanished in the afternoon. 

Quite a little drama would be enacted every morning. 
At nine o'clock Mr. Dard's assistants would begin to 
stir uneasily, and when the great man bustled in there 
would be a sudden air of activity, and a couple of 
polite “Good mornings." A lot depended upon the 
reception given by Mr. Dard to these. When Mr. 
Dard had entered his vill-box and a diplomatic interval 
had elapsed, there would be a reconnaissance by the 
assistants, and Mr. Dard's appearance and the dis- 
position of the black velour hat duly noted. Then the 
senior assistant, who privately considered that for so 
critical and pushing a beggar the junior was strangely 
backward for once, would slowly approach the sanctum 
and, with an ingratiating smile and a sinking heart, 
enter to learn his fate. 

If there happened to be a big job on hand, Mr. 
Stan Dard never failed to rise to the occasion—never ! 
A big job always had two cycles : one of bustle and one 
of peace. In the first cycle there would be the clack- 
ing of switches; the wbine of the generators; the 
feverish tapping of instruments by fhe assistants; a 
inultitude of papers and fierce orders flying about; and 
here, there and everywhere the irrepressible Mr. Dard. 
Then would come as a blessed relief the cycle of 
peace, during which Mr. Dard, having retired to his 
pill-box, would be busily digesting the data. Now 
and again the black velour hat would be see mounting 
to the ceiling, and during its descent Mr. Dard would 
yell either “Good " or “Bad” to his assistants. They, 
for their part, had adopted a detached air at the close 
of the first cycle, and would speculate in undertones 
as to the “for and why ” of the job, for “old Standy " 
(like a wise general) always kept his army in the dark 
regarding his plans. 

When the yell of “Good” would come from the pill- 
box the assistants would brighten up astonishingly, 
end the senior would put his hand; in his trouser 
pockets and relax (but keep a wary eye open, all the 
seme). But if the yell should be that of *Bad "— 
my word, what a change! The junior would suddenly 
hear from his gloomy senior that he'd better look alive, 
and sharp—if he just took the trouble to open his 
optics (he didn't mind, did he?) there was many a 
little thing he might be doing instead of hanging 
around yawninrg his blinking head off. So would pass 
the second cycle. It suddenly finished with the 
dramatic reappearance of Mr. Dard when least ex- 
pected—he might drop through the skylight or pop up 
from beneath the bench, they could never tell—and in 
a minute, away they all were in the thick of it again. 
Woe betide them if Mr. Dard was in form! Не would 
have so many re-checks that they would miserably sigh 
for the carefree and romantic life of a shift engineer. 

Thus Mr. Stan Dard of the Rest House Instrumental 
Section, and the disturbing environment in which he 
moved and had his being. 

(To be continued.) 
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BRITISH EMPIRE EXHIBITION POWER 
SUPPLY. 

The present demand for electrical power for motive 
and lighting purposes at the British Empire Exhibition 
Is approximately 10,000 kw., including 1,350 kw. for 
the Amusenients Park and 750 kw. for the Never-Stop 
Railway. This demand will be met from three sources : 
(а) an А.С. turbo-alternator power station adjoining 
the Palace of Engineering, (b) an A.C. substation sup- 
plied by the North Metropolitan Supply Co., (c) a D.C. 
supply from reciprocating plant in the Palace of 
Engineering, and from rotary converters. 

The power station will generate 3,000 volts, 3- 
phase, 50 cycles, and a general supply will be given 
at 415/240 volts, 3-phase, 4-wire. The supply from the 
North Metropolitan Co. will be at 11,000 volts, 3-phase, 
which pressure will be stepped down by 4-500 k.v.a. 
transformers to 415/240 volts, The North Metropolitan 
Co. substation will be interconnected with the power 
station busbars by an 11,000 volt armoured cable, and a 
1,000 k.v.a. 11,0C0/3,c00 volt transformer. The D.C. 
supply will be at 220/440 volts from a number of re- 
ciprocating sets, and from 3-500 kw. rotary converters 
led from the 3,000 volt supply. A direct 3-phase 
supply at 3,000 volts will be available for a limited 
number of exhibitors showing and operating large 
power plants. 

The supply to the Stadium will be from an inde- 
pendent substation, fed from the network of the North 
Metropolitan Supply Co. 

The lighting of the Exhibition grounds w:ll be by 
560 standard lamps, each equipped with a 60o-watt 
easfilled lamp. ‘lhe exterior of the main buildings will 
be illuminated by floodlighting. 

The steam-raising plant comprises two land type 
water-tube boilers by Messrs. Babcock and Wilcox, and 
two water-tube boilers by the John Thomson Water- 
Tube Boiler, Ltd., all having a normal evaporation of 
20,000 lb. per hour, at a pressure of 220 lb. per sq. in. 
Each boiler will be equipped with integral superheater 
and a complete economiser. Each battery of boilers 
will be arranged for induced draught working, and 
will discharge into a self-supporting steel chimney 
6 It. in diameter by 75 ft. high. Two feed pumps will 
be provided, the one steam driven, the other of the 
4-stage centrifugal type, electrically driven, each pump 
being capable of delivering 10,000 gallons per hour. 
Two water softeners will be installed, each of a 
capacity of 1,000 gallons per hour, for treating water 
from the Colne Valley Co.'s supply. ; 

The coal and ash handling plant includes electrically 
operated wagon tippler arranged to receive fully loaded 
wagons from the siding and discharging these into a 
coal store. ‘Fron. the store the coal is conveyed to a 
patent automatic skip-hoist arranged to elevate the 
coal to bunker level, whence it is conveyed into 
any desired bunker. Embodied in the main corveyor 
is a continuous automatic ‘weighing machine. The 
ash handling plant is of the water sealed type, arranged 
to convey the ashes from tanks under the boiler to 
an ash bunker outside the power-station building. 

The generating plant in the power station comprises 
three 1,500 kw., 3,000 r.p.m. turbo-alternators, for 
3,300 volts, 50 cycles, 3-phase supply, tthese sets being 
supplied respectively by B.T.-H. апа Cole, Marchant 
and Morley; James Howden, General Electric Co., 
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John Musgrave; and English Electric Co. The main 
H.T. switchgear is by Reyrolle and Co., of the com- 
pound filled remote controlled type. A Tirrill regulator 
will be installed, and arranged to operate on any one 
of the three alternators. The neutral poiat of either 
machine can be earthed through a single-phase remote 
controlled oil switch by an Everett Edgcumbe carbon 
powder type earthing resistance. The control battery 
is of 60 cells, each of 150 amp. hours’ output, and will 
supply emergency lighting as well as operate the 
Reyrolle switchgear. An A.C. to D.C. motor genera- 
tor will be installed for charging the control battery. 

The power-station substation contains the 3,000/ 
11,000 interconnecting itransformer already referred to, 
the 11,000 volt switchgear of which is by the General 
Klectric Co., with McColl balanced current protective 
gear. The four transformers for the local low tension 
A.C. supply are respectively by ithe B. T.-H. Co., Brush 
Electrical Engineering, ‘Ferranti, Ltd., and Johnson 
and Phillips, and are each of 500 k.v.a. output. The 
low tension A.C. switchboard is of the protected iron- 
clad type by Allen, West and Co. The A.C. local 
supply is given by two боо kw. rotary converters ; 
one, by the B. T.-H. Co., being of the self-synchronising 
type; the other, by the English Electric Co., being 
arranged for tap starting. The D.C. switchboard is by 
the Park Royal Engineering Co. 

No. 1 substation receives a low-tension A.C. from 
.the adjoining substation of the North Metropolitan 
Supply Co., which supply is distributed to local cir- 
cuits by a low-tension switchboard supplied by George 
Ellison and Co. с 

No. 2 substation contains four 500 k.v.o., 3,000/415 
volt transformers, respectively supplied by the B.E.T. 
Co., Brush Co., Ferranti, Ltd., and Johnson and 
Philips. The H.T. supply to these transformers will 
be from the power-station busbars, and will be coa- 
trolled by a B. T.-H. manually operated, totally enclosed, 
truck-tvpe, compound-filled E.H.T. switchboard. The 
L.T. output from the transformers is controlled by a 
switchboard, also of B. T.-H. manufacture. Four low- 
tension feeders are so arranged that they can be 
changed over to the North Metropolitan Co.'s supply, 
These feeders are controlled by a special switchboard 
by the General Electric Co. 

No. 3 substation is equipped with two 500 k.v.a. trans- 
formers, by the Brush Co., and Johnson and Phillips. 
The L.T. and A.C. switchboards in this substation are 
both by the General Electric Co, the transformers 
being equipped with the McColl system of protection. 

A special colour lighting substation will be supplied 
by three 250 kw. 3-phase L.T. feeders from No. 2 
substation, each feeder being connected to three single- 
phase liquid dimmers, the colour-lighting circuits being 
supplied from these dimmers. 

A complete duct-system has been installed to accom- 
modaite the numerous H.T. and L.T. cables required 
to distribute the supplies. The H.T. cables are of the 
paper-insulated, lead-covered and wire-armoured type. 
The A.C. L.T. cables are of the 4-wire paper-insulated 
and lead-covered type. The L.T. A.C. network will 
be controlled by some 50 to 60 distribution pillars of 
standard ty pe 

The cables in the Amusements Park will be iaid 
direct in the ground, 4-core cables being used for the 
low-tension A.C. supply, the D.C. supply being given 
by single core, paper-insulated, and lead-covered cables. 


Digitized by 
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Finally, it may be noted that, although the powe! 
station is of relatively smail capacity, the equipment, 
both as regards labour-saving devices, and methods ol 
control, will exhibit in all details the most modern and 
up-to-date practice. 


GECOPHONE MODEL “B” 2-VALVE 
RECEIVING SET. 


A 2-valve panel set, known as model ‘ B," has been 
developed recently by the G.E.C. The first valve is 
a high-fnequency amplifier, the second a detector ; aerial 
tuning is by variometer, while the anode circuit is tuned 
by variable condenser. It is designed for wave-lengiths 
between 300 апа зоо metres, but provision is made on 
the panel for the addition of a loading coil and inter- 
changeable reactance coil to cover other wave-lengths. 
The component parts are similar to those used in the 
more expensive Gecophone 2-valve 


cabinet set, the 
normal range being roo miles. 


~ ELECTRICAL AIDS FOR THE DEAF.” 


At the meeting of the Informal Section of the I. E. E. 
on Monday, December 3, Mr. J. Coxon was in the 
chair, when Mr. C. M. R. Balbi opened a discussion on 
“© Electrical Aids for the Deaf.” 

Ihe large gathering on this occasion contained a 

number of visitors from the Royal Society of Medicine, 
several of whom spoke and provided the practitioner's 
experiences to complete the points of view. 
Mr. Balbi defined deafness as sub-normai hearing, 
and said it was of twa natures—deafness of the outer 
ear which could be cured or aided in 9o per cent. of 
cases, and deafness of the inner ear which is beyond 
all known aids. He had lantern slides showing the 
structure of the ear, with its series of diaphragms and 
connections, and he described the physiology of the 
audition processes, the sound waves and the degrees 
and defects of atrophy, loose contacts, and dirt. He 
exhibited a few pieces of apparatus designed to aid the 
deaf, and explained the need for providing indications 
of the direction of sounds. 

Dr. J. A. Fleming, F.R.S., said he was in the unfor- 
tunate position of being able to speak from first-hand 
experience of deafness. It was not sufficiently recog- 
nised that instruments have to be devised for the par- 
ticular types of deafness ; further, they must be readily 
portable and as inconspicuous as possible. Apparatus 
for hearing sounds at a distance are not usually 
adapted for conversation, and he advocated that public 
huildings, theatres and churches should have seats 
wired from a transmitter at the platform or pulpit, so 
that the deaf might plug in and be enabled to hear. 

Dr. William Hill (St. Mary's Hospital) said many 
af the electrical aids produced by his patients were 
very unsuitable, and he had often found a broad 
vollector of sound like a trumpet was more effective 
aud, of course, much less expensive. 

Mr, |. E. Kingsbury and other speakers: said that 
people shrank from displaying their disability by the 
use of a speaking trumpet. 

Dr. Sidney Scott said some years ago he endea- 
voured to get Prof. Sir J. J. Thomson to enlist a senior 
wrangler to investigate the profound mathematical 
problems of autology, so much is yet to be explained. 
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He knew of cases where the tympanic membranes are 
fractured, and the patients are not deaf—cases where 
the patients can hear although by present reasoning 
should be suffering from deafness. 

Dr. F. Thompson described his experiments with 
wireless apparatus on congenital deaf and dumb sub- 
jects. They successfully reproduced sounds they had 
been enabled to hear. 

Mr. L. V. Rein, who had just returned from 
America, said that the New York League for the Hard 
of Hearing actually had a hall equipped with wiring in 
the manner suggested by Dr. Fleming. 

Mr. J. W. Wheeler pointed out that the authorities 
are spending large sums on the special education of 
sub-normal children; while this discussion had indi- 
cated that many of them must be within easy aid of 
modern apparatus at very considerably less expenditure. 

Messrs. M. D. Hart, „Е. S.- Robertson, P. (x 
Pettifor, A. A. Williams, W. Day and J. Coxon also 
spoke, and Mr. Balbi replied to the questions raised. 


INTERNATICNAL ELECTROTECHNICAL 
COMMISSION. 


It having been found impossible to hold a plenary 
meeting cf the I.E.C. in Rome this year, as had been 
proposed, a meeting cf the Ccuncil was held in Paris 
on December 3, when delegates from ten of the 
National Committees were present. Dr. C. O. Mailloux, 
the president, who came from New York, Colonel R. E. 
Crempton, C.B., the honorary secretary, and Mr. 
C. le Maistre, C.B.E., the general secretary, were also 
present. 4 

Signor Guido Semenza, of Milan, was elected 
president cf the Commission, and Dr. Mailloux, the 
retiring president, te whom the Commission owes so 
deep a debt cf gratitude, was elected honorary 
president. 

The Council appointed a committee to assist in 
giving effect to the decisions, to cc-operate with the 
central office in carrying out its objects, and to co- 
ordinate the work cf the National Committees as well 
as of the Advisory Committees. This committee will 
meet once cr twice a year, and it js heped thereby to 
accelerate the work cf the Commission. 

The Council also authcrised the central cffice, in 
consultation with the president and past-president, to 
take the necessary steps towards the calling of a 
completely International Conference on Terms and 
Symbols for Radio Communication. 


THE SOCIETY OF ENGINEERS. 

The fcllewing premiums have been awarded for 
papers read before or published by the Society during 
1923 :— 

President's Gold Medal: Mr. J. W. Gorden, K.C. 
“Railway Surveying by Phetography.’’—Bessemer 
Premium: Мг. Р. Mauclere. (value 65 5s.). ~The 
Pneumatic Handling ef Petrol and Other Inflammable 
Liquids.”—Nursety Premium: Mr. A. Hiley (£3 35.). 
“The Impact of Imperfectly Elastic Bedies, with par- 
ticular reference to the effect cf the hammer blow in 
pile driving. "—Bernavs.Premium: Mr. A. Ferguson 
(£3 3s. “A New Entirely Autecmatic Machine for 
the Mass Producticn of Glass Bottles.”—Scciety Pre- 


mium: Mr. A. S. E. AcKermann (£3 3s.). " The Physical 
Properties cf Clay (fifth paper) and the Dynamics of 
Pile Driving."—Clarke Premium: Mr. R. C. Hill 
(£5 55.). "Work Beneath the Waves " (read before 
the Gloucestershire Eng. Society, associated with the 
Society cf Engineers).—Green. Premium: Mr. H. F. 
Jones (£5 5s.). “Boilers " (read before the Crystal 
Palace Eng. Society, associated with the Society of 
Engineers). 


ASG. eo DC PY PAETOS 


The St. Helens Cable. and Rubber. Co., Ltd., ot 
Slough, who hold a world-wide reputation as the 
inventors of the famous C.T.S. (Cab Tyre Sheathed) 
Wiring System, have arranged with the proprietors of 
ELECTRICITY to offer a duplicate series of prizes for 
the three articles sent in by competitors in (a) the 
United Kingdom and (b) the British Colonies, which, 
in the opinion of the competition judge, or judges, 
most clearly and practically explain the advantages and 
disadvantages of the C.T.S. system for wiring anù 
other purposes. The terms of the competition are as 
follows :— 

r. The length of the article not to exceed about 1,000 
words, or, say, two columns of ELECTRICITY, aed 
to be written on one side of the paper only. 
Clearness of wording should be aimed at, and 
unnecessary flattery will be deemed a drawback. 

2. Diagrams are not essential, and, if used at all, 
should be as few as possible, owing to the space 
limit. 

3. There are no special restrictions as to competitors. 
The desire is to appeal to as wide a circle as 
possible, and for that reason the prizes will be in 
duplicate in order to enable colonial competitors 
to have an equal opportunity of expressing their 
views. 

4. The papers sent in will be judged by Mr. W. E. 
Highfield, M.I.E.E., President N.A.S.E., and a 
member of the I. E. E. board of examiners, and no 
appeal can be made against the decisions arrived 
at. 

The prizes offered are : — 

First prize 
Second prize 
Third prize 

and the St. Helens Company would at their dis- 
cretion award consolation prizes up to one guinea 

each where they consider it suitable. 

6 It is part of the contract that all competition papers, 
including the actual prize-winning papers, become 
the property of the St. Helens Cable and Rubber 
Co., Ltd., and no application for their return can 
be considered. 

7. Competition papers must be addressed to 

“C. T.S.” Competition, ; 
ErrcrRiciTY Office, 
36, Maiden Lane, 
London, .W.C.2, 


and those from the U.K. must be. delivered not 


later than the last post on January 7, 1924. 
while those from the Colonies must be delivered 


by March дт. 1924. 


un 


Five Guineas. 
'Three Guineas. 
Two Guineas. 
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BRITTAINS ELECTRIC MOTOR CO. 


110,Cannon St., London, E.C. 


Telegrams: "Damophon, London. 
Telephone: City 


2744, 2745. 
Works: LEWISHAM, LONDON, S.E. 
Telephone: Lee Green 1473 


ur 


+. 


"m 


® 2 MAKERS of SINGLE 


and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 


the excellence of our design and workman- 
ship has never been questioned. 


Illustration shows a 40 B.H.P. 
Standard Back-gear 


Reorganisation and improved methods of 
manufacture have enabled us to reduce our prices, while main- 
Motor. taining at the same time our high standard of quality, 
NOTE the Robust design 
maintained throughout. 


YOUR ENQUIRIES WILL BE 
PROMPTLY DEALT WITH. 


ádwwere& us £4 
eS pecialists in the Transmission, y 4 
ee Chorlton Distribution of $7 


Tv ces oiovwes, 12 Uni - 
TS ал Brood St GC.7. 
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PANORAMIC VIEW OF THE PRINCIPAL GOVERNMENT BUILOINGS, WHITEHALL , LONDON. S. W. 4. 


| 


i ; P : 
^ : [ | 
|. Paymaster Generals | ScottishOffice. Privy Council. Y »tóloniat OFFiC 
1 : steri à 2 : Y e 
Admirctty War Office Horse Guards Rasy Rae Whifehall Са . Treasury E- a E Home Office 


The most important buildings in the 
British Empire. 


Buildings where matters affecting every interest of every person in the Empire are decided. 
As important, perhaps, as the Houses of Parliament, for in them the decisions of Parlia- 


ment are put into practice. 


Government, and they are all being 


re-wired with fed EIN LE Y Cables & Wires 


by Mann, Egerton & Co., Ltd., Norwich & London. 


W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., Blomfield Street, LONDON, E.C.2 


Makers of Electric Cables since the beginning of Electrical Transmission. 


They are the Government Buildings—the buildings of 


10 in. sizes. 


WYNN, TIMMINS, 


extra tools 


& CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


5005705) 


NOTICE THE REAMER ON JAWS DI" f^ ч SXEECECEXEIEEDCERCEO DH EE BSEC ESTE LENER ATE NES EEV EST EEE EEE LET E 9 
Patent applied for and design registered. EJ a 
eee Gone АЙ P If you must buy a Motor, see that it's 
ack view of our А е om | : 
NVordknown andi болы ОША Ẹ BRITISH. and if you want the BEST 
f “HEART something new y H3 ы а dus d 
ic PART in Pliers, that 4 it will bear this mark 
is a reamer El 
or Bell Pliers in for removing B 
all sizes, 4 in,  burrs inside E 
а АТ (НСС 05 
by $ in., and POETE ELECTRIC MOTORS 
8in., 9in. and the use of 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, | 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey's “Flexible Twilled" Emery Cloth. 


For Engineers, Sewing Machine, Lock and Scale М: kers, and a purpose where | 
great S RENGTH, DÜRABILITY and PERFECT FLEXIBILITY arerequired. | 


FLINT & GARNET PAPER IN ROLLS. 


Fisher. + ^ : 265, STRAND, W.C.2 - - City $956. 
so yards long by 18 in., ao in., 24 in., зо in., 36 in., 4o in., 42 in, 43 in, wide. : 
3, YORK ST., MANCHESTER City 3713. 
[1] , 
WELLINGTON” EMERY WHEELS. 84, ALBION STREET, LEEDS - - NT 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, S.E. 1 
ALL BRITISH MADE. 
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" THERE IS A 


BEN/AMIN 


REFLECTOR 


Jer 
EVERY CLASS о 
EGRA TING 


INSTALLATION. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 


ELECTRICITY is published every búaay, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. lt has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half-year, 3s. 2d. a 
quarter in advance, postage prepaid in the United Kingdom an abroad. 


Questions to which an answer is zequired must be accompanied by a 14d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 


All remittances payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London W.C.2. "Telephone No. 2460 Gerrard. 


Current Topics. 


Now that the General Election is over and done with, 
it is interesting to reflect upon the influence of our 
industry upon the net results. In 


The this connection a non-political body, 
Aftermath. the British Engineers’ Association, 


canvassed its members, as well as a 
representative list of non-member firms engaged in the 
engineering and allied industries, including iron and 
steel manufacture, shipbuilding, marine engineering, 
mechanical, electrical and general engineering, on their 
attitude towards Mr. Baldwin’s policy of Protection. 
Actually the question put to the varicus representative 
firms in these industries was : “ Are уси in favour of the 
Prime Minister’s policy of protecting our manufactur- 
ing industries in the home market? " Over 1,000 
replies were received from firms representing, no doubt, 
in the aggregate, several millions of employees, and the 
analysis was as follows: Yes, 81.8 per cent. ; No, 15.4 
per cent. ; indefinite, 2.7 per cent. In the circumstances 
it is fairly evident that influential engineering opinion 
did not turn tne scale against a protective tariff, and 
our industry can therefore be credited with sufficient 
intelligence to appreciate the value of a policy which 
has been adopted by every other nation save our own. 


A. typically Irish controversy emerges from a recent 
meeting of the Dalkey Urban District Council which, 
holding that the overhead electric 
cables in the town were dangerous, 
decided to request the Tramways 
Company to have them placed underground. A mem- 
ber remarked that they would be even more dangerous 
underground, as, if a workman happened to stick a 
pickaxe in a cable, he might be killed. Some more 


“Trish.” 


enlightened member of that same council lost a splendid | 
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opportunity of countering with the suggestion that wire- 
less power transmission be adopted as an alternative. 
Truly, there is no satisfying Paddy, and the best thing 
is to leave him to his ancient rushlights ; even these 
might set the house afire and roast his pork before it 
was killed. 


more modern 


Apropos of  rushlights or their 
equivalents, candles, it is fairly evident that this early 
and convenient form of illuminant 1s 


** Candles bv no means dead. It is stated 


Limited.” that the capital of Candles, Limited, 
has been increased from £50,000 to 
£8,500,000. The company is a combination of the 


interests of Lever Bros. and oil companies, including 
the Shell Company and the Asiatic Petroleum Com- 
pany, and was develop the candle-making 
industry on a large scale. The oil companies are largi 
producers of paraffin wax, which is the principal raw 
material of candles. Incidentally, the company is 
marketing a new type of candle; it is moulded into a 
triangular shape with fluted sides, and it is claimed 
that it gives a 10 per cent. better illumination than 
the familiar round candle of commerce. Although 
modern candles are a marked improvement on their 
earlier prototypes, there is a good deal of truth in the 
suggestion that candle-makers reap a richer harvest 
from the wasted wax than from that which is actually 
consumed. The perfect candle and candlestick have yet 
to be invented. There is no truth in the rumour that 
this flotation is a direct result of the recent numerous 
electricity supply breakdowns in various quarters. 


formed to 


Congratulations to the Londen Underground Electric 
Railways upon the enviable record they have created 
for clean and hygienic rolling-stock 


Cleanliness and stations, a condition which con- 
First. stitutes a standing example to most 


other transport concerns. According 
to statistics recently compiled, the Underground Rail- 
ways bill for maintaining trains, stations, omnibuses 
and tramcars reasonably clean amounts to a quarter of 
a million per annum, or some £5,000 per week. 
According to a contemporary, if appearances are anv 
guide, this amount is more than some of the trunk line 
railway companies spend in twelve months. Against 
this apparently heavy expenditure on the score of 
cleanliness, it must be remembered that the London 
combine system carries an average of 6,200,000 pas- 
sengers per diem, and employs 2,000 cleaners, whose 
duty it is to cleanse 5,000 vehicles nightly. 


In carrving out this task five tons of metal polish 
per year are consumed. The omnibuses are sprayed 
and disinfected at the end cf each day, whilst the 
railway coaches receive similar treatment. The air of 
the tubes is maintained in a constantly healthy state by 
pumping 500,000,000 cubic feet of ozonised purified air 
into the stations and tunnels every twenty-four hours. 
My contemporary, the Financial News, aptly suggests 
that the company revise its well-known couplet, so as 
to make it read :— 

'* Underground to everywhere, 
Germ-free cars and filtered air." 
The many other railway and tramway authorities 
throughout the country might well take this lesson to 
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heart and spend a little more on the cleansing and 


purifying of its vehicles and public premises. A good 
many cases of infection are directly traceable to rail- 
way, tram and omnibus travelling, and, if it could be 
quantitatively demonstrated, the unhealthy travelling 
conditions endured by a large section of the population 
of these isles is probably responsible for much of the 
illness and suffering among all classes, particularly 
during the winter months, when pulmonary complaints 
are rife. Cleanliness first is equally as vital to our 
well-being as safety first, and prevention is invariably 
better than cure. 

A correspondent, who disclaims any 
illuminating qualifications, 


electrical or 
writes to a contemporary 


suggesting the inauguration of 
Pavement shielded kerb lighting for side 
Illumination? walks and pavements in cities 


and towns. Although treated with 


derision by the contemporary in question, there 
is something in the suggestion which might com- 
mend it to the attention of the recently formed 


Asscciation of Public Lighting Engineers and Superin- 
tendents. After all, what is wanted on the pavements 
and footpaths during the hours of darkness is good 
even illumination marking the limits of the space 
available for pedestrians, and incidentally the condition 
of the surface. In many towns and cities the present 
system of intermittent lamp standards, spaced at more 
or less irregular distances apart, is anomalous, inas- 
much as 9o per cent. of the light is wasted in seeking to 
fecbly illuminate the immediate surroundings of each 
standard. 


I know of several towns where, due to hopelessly 
inefficient methods of street lighting (so-called), coupled 
with the worn or deranged condition of the surfaces 
which the unfortunate pedestrian is called upon to 
negotiate, it is positively dangerous to life and limb to 
perambulate certain thorcughtares after nightfall. Due 
to the uncertain light, the position of the actual kerb 
is indefinite, and the shadows cast by surrounding 
objects often give a false impression of solidity where, 
in fact, the path falls abruptly to the gutter, 
inadvertent step too far may entail a sprained or 
twisted ankle or even a broken limb. Moderate 
illumination of the actual surfaces of the pavements on 
either side of the principal and suburban streets could 
be secured at quite moderate cost by a carefully con- 
sidered system of shielded kerbside lights, 
the eye of the pedestrian. 


and an 


invisible to 


Such lights could be conveniently housed in sub- 
stantial protecting hollow kerbs, spaced at suitable 
intervals and backed by the necessary internal reflec- 
tors. The scheme would effect considerable economies 
in the length of the conductor necessary to serve the 
lamps in a given street, whilst such a system would 
also save the not inconsiderable cost of cast-iron 
standards with their accompanying painting and main- 
tenance. In thoroughfares already well served by 
existing shop-lighting at all times after sunset, such a 
system would be unnecessary, but in suburban areas, 
more particularly where existing gas and even out-of- 
date electric lighting is hopelessly inadequate, it might 
well be introduced with assured success. 


I am delighted to hear that quite a large number of 


my readers are taking a keen interest in the C.T.S. 
competition, which was announced 
The C.T.S. in last week's issue, and is again 


Competition. repeated in the current issue. It is 
well worth entering into, and I hope 
that the result will be an essay setting forth clearly 
the points for and against a system of wiring which 
has, at any rate, proved its adaptability in very diverse 
directions. As the competition is also extended to the 


Colonies it will be interesting to read the views of 
those who write their experiences in climates which 


are, in many cases, totally different to those prevailing 
in this country, and they may be of direct advantage 
to the industry in general, .as well as to the C.T.S. 
makers in particular. à 

The choice of Mr. W. E. Highfield as judge is a 
very happy one. His position and opinion carry weight 
in the profession, as he is the president of the National 
Association of Supervising Electricians, and on the 
Board of Examiners of the Institution of Electrica: 
Engineers, so he is eminently qualified to sit in judg- 
ment on the articles which may be contributed by the 
competitors. And, after all, five guineas is a very 
respectable fee for an article of about a thousand 
words, particularly in these hard times. My advice, 
therefore, to my readers is to go in and do their hardest 
to win one of the prizes. Someone has to get them, 
'" of that there is no shadow of doubt, no possible, 
probable shadow of doubt, no possible doubt whatever." 


The general interest in the lighting of factories was 
illustrated by the informal discussion on this subject 
introduced у TMA TW T ES 
Fanghaenel and Mr. W. N. Booth at 
the Institution of Civil Engineers on 
December 12, following the meeting 
of the Illuminating Engineering Society оп the previous 
evening, when the matter was also considered. The 
authors, who dealt with their subject in an interesting 
manner, were respectively concerned with electric and 
eas lighting, and there was some amusing interchange 
cf views on the merits of the two illuminants. The 
much debated question of standards of illumination 
came up for consideration. Mr. L. Gaster, who joined 
in the discussion, '' cleared the air " by explaining the 
attitude of the Home Office Departmental Committee 
and pointing out the fundamental difference between 
recommended -practice and legal minima. 

ELEKTRON. 


The Lighting 
of Factories. 


MUNICIPAL ELECTRICAL OLD STAGERS. 


The Committee of the Municipal Electrical Old 
Stagers have met recently and it has been arranged 
to hold another dinner, at the Hetel Cecil, on January 
17, at 7 o'clock for 7.30 p.m. As before, there will 
be only one toast, in addition to the loyal ones, one 
speaker proposing and two responding. At the close 
of the speeches the party will adjourn to another room 
to talk over old times and to inspect objects of interest 
lent by Old Stagers. 

It is БИ а to invite Mr. S. E. Britton, president 
of the I. M.E.A. ; Mr. H. Booth and Sir Harry Haward 
(the only two Commissioners not eligible to attend as 
Old Stagers); Mr. W. L. Madgen, first honorary 
secretary of the I.M.E.A.; Dr. S. Z. de Ferranti; 
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and Mr. Spencer Hawes, who has been identified with 
the tables in the Electrical Times since they were 
started; but in order to retain the distinctive character 
of the gathering, namely, the meeting together of old 
friends, all of whom practically know each other, no 
other private or official guests are invited. — - 

Tickets, price 25s. each, inclusive of wines, can 
be obtained of the Hon. Sec., Mr. С. Н. Wordingham, 
at 7, Victoria Street, S-W 1 

Articles of historical interest, including examples ol 
‘arly apparatus, relics of faults, photographs of early 
stations, etc., which Old Stagers are willing to lend 
for the evening, will be greatly appreciated. Those 
who are disposed to help forward the success of the 
evening in this way are requested to send Mr. Wording- 
ham particulars of what they propose to lend, and 
arrangements will then be made for their reception. 
Anything bulky or heavy would not be suitable. 


HOR ELECTRICAL 
AEROPLANES.* 


LEADER CABLE SYSTEMS 
STEERING OF 


Bv Мк. Joun Gray, B.Sc., 

The object of this lecture is to bring to the attention 
of this Institution a subject which, although known to 
some of your members, does not appear to have 
attracted the attention that its importance warrants. 

Fundamentally an old idea is used, namely, that of 
guiding the ship by means of suitable apparatus on 
board, whereby the eiectric current in a cable laid, 
for example, in a harbour can be detected so that the 
ship may be safely steered into the harbour. 

So far as the author is aware, no attempts, other 
than his own, have been made to apply this method for 
the purpose of steering aircraft. The author has given 
the subject his attention over a period of ten years. 
He has studied experimentally and mathematically the 
shape of the magnetic field of the loop comprising the 
insulated БСО ‚ and the earth or water return, the 
insulated part of the loop being fed with a high-fre- 
quency alternating current. He ‘has made thousands of 
measurements for. determining the shapes of the mag- 
netic fields, and he has found as a result of his experi- 
ments, which in the air have been carried out at dis- 
tances as great as 15 kilometres from the cable, that 
the field is not a simple magnetic field, but a resulting 
field formed of three elementary magnetic fields :— 

1. Magnetic field due to the current circulating in 
the cable (the less important for guiding purposes). 

2. Magnetic field due to the return current in the 
ground or the sea. 

3. Field due to the currents induced in the con- 
ducting mass surrounding the loop. 

For the secure navigation of aircraft along a route 
traced by a guide cable, it is necessary to know the 
following at every instant on aircraft :— 

1. The direction of the route and the perpendicular 
to this route, by two different and independent opera- 
tions, so as to control them one by the other. 

2. The inclination of the aircraft on the route to be 
followed determined by the guide cable (that is to sav. 


МЕГЕ Е. 


the angle formed by the great axis of the movable 


object, or its axis of route, with the direction of the 


*Abstract of paper read before the Institution of Aeronautical 
Engineers, 
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guide cable, at the 
is located). 

3. The direction of this inclination (inclination ol 
the aircraft towards the right or towards the left). 

4- Dhe inclination, il 
possible. 


point where this movable object 


number of degrees of this 
Се The side of the 
is located. 
6. The distance 
guide cable. 
7. The horizontal plane of flight. 
8. If the 
descending. 


guide cable on which the aircraft 


separating the aircraft from the 
| S 


guide cable on land is 


ascending or 


The apparatus used by the author consists of three 
vertical coils—one parallel to the axis of the aircraft, 
another at right angles to this axis and the third a 
horizontal coil. All of these coils are embodied 
fuselage structure of an aeroplane, for 


in the 
example, and 
their ends are connected to a switching arrangement 
whereby various combinations of connection between 
the coils can be made. The current induced in these 
coils is detected by means of suitable amplifiers and 
telephone, as is done in wireless telegraphy. The 
direction of the guide line and the perpendicular to the 
direction of the guide line are obtained by observing the 
current in the two vertical coils, one of which is parallel 
to the axis of the aircraft and the other at right angles 
to the aircraft. The inclination and the direction of 
the inclination of the axis of the aircraft to the direction 
of the guide line are obtained by connecting these two 
coils successively in series, reversing the terminals 
at each connection. By observing the amount of the 
current induced in the coils in each connection, the 
inclination, whether towards the right or the left, can 
be ascertained. The number of degrees of this inclina- 
tion may be ascertained by using the well-known radio- 
goniometric method of measuring the relative values of 
these currents, but such a device considerably inter- 
feres with the reception and can only be used on a few 
hundred metres for the guide line. 

The drift of the aircraft from ieft to right or from 
right to left of the guide line is ascertained by con- 
necting in series in the manner indicated above the 
longitudinal vertical coil and the horizontal coil. The 
inclination of the guide line is ascertained by connecting 
in series in the manner above indicated the horizontal 
coil and the transverse vertical coil. In the trials which 
have been made, alternating electric current is supplied 
to the insulated cable at a frequency of 3,000 to 5,000 
periods per second. Emergency aerodromes may be 
provided at suitable distances from each other on the 
guide line, and these aerodromes may be brought to 
the attention of pilots by supplying from local lines with 
current at frequency of, say, 50,000 periods per second. 

It will thus be seen that by very simple apparatus, a 
pilot can determine his route under all weather 
ditions and in darkness, and if his landing station is 
equipped with a suitable electrified line, he is assured 
of a safe landing under these conditions. 

The French Government has taken a keen interest in 
the invention, and has afforded every facility for its 
trial. Several guide lines have been projec ted and some 
already installed (notable from cur point of view), one 
from Paris to Boulogne, with the object of linking 
through an under-channel cable with guiding lines 
placed over-ground in this country. 
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Correspondence. 


“THOSE BREAKDOWNS.” 
T'o the Editor of ELECTRICITY. 

Your notes in ** Current Topics ' upon the break- 
downs in electricity supply are evidently written by one 
whose evenings and nights are free from that anxiety 
which is the constant lot of the electrical power 
engineer. In the first place, any comparison between 
gas or water and electricity is inequitable aad illogical; 
the former are stored in quantities permitting of some 
remedial action being taken if trouble occurs, and 
before that trouble seriously affects the public con- 
venience. Yet, speaking from personal experience, 
one knows that water is often cut off from private 
residences for a few hours, and one is told by water 
engineers that they do not hold themselves responsible 
for a continuous supply of water. Station engineers 
who depend upon a town supply of water, say, from a 
local company, are warned that it is expected they shall 
provide sufficient storage upon their works to meet the 
needs of such works for hours, if nct days. Gas 
engineers are adding to the capacity of gas-holders, 
and they would be in a parlous state if they had to 
make and deliver gas to the public at the rate it was 
consumed. 

Now, let us consider for a moment how electricity is 
supplied. There is no storage. The whole system is 
connected up in what may be reearded as one of high 
nervous tension. Consumers are connected to mains 
laid in streets which are subjected to increasing 
vibration and carrying vehicle loads for which they 
were not constructed. Moreover, these streets may be 


opened by all kinds of authorities, who often do so 


without proper notice, and in doing so pay little 
regard to the electricity mains which they come across. 
Whereas a leakage of gas or water produces purely 
local effects, damage to an important main may con- 
centrate at the point where this occurs the whole power 
on the system momentarily, and when the circuit- 
breaker opens a surge may be set up which will 
resonate over the whole system and have far-reaching 
effects. 

The principal safety device employed to limit the area 
of trouble is the '' fuse "—a weak link in the chain 
between the generator and the consumer. It has the 
inherent defect of its weakness; that, if weak enough 
to act as a safety device, it melts with a slight increase 
in current if already fully loaded, while, if made ‘heavier 
to safeguard against this, it ceases to be of use as a 
protection. We used to follow the advice given in 
text-books and classical papers, and network our 
systems of mains, splitting them into sections with 
fuses. Experience showed that it was nearly always 
the wrong fuses which acted, and this led to the 
abandonment of general networking. Areas are now 
isolated, with comparatively small networks, which can 
be inter-connected with adjacent networks by means of 
boxes or pillars. 

Underground boxes have been such a source of 
trouble that the practice is to get rid of small confined 
spaces under the streets and place the links, fuses and 
switches for inter-connection above ground. Even then 
fuses are called wpon to break heavy currents in a 
fitting which is necessarily kept down to small 
dimensions. The growth of the supply industry has 
not been accompanied by a proportionate increase in 


the controlling capacity of the appliances through which 
such supply is given. Most engineers know all about 
the weaknesses of this kind which exist on the systems 
under their control, but they cannot reasonably ask 
for the sums of money which would be required to 
reconstruct the distribution and the appliances on it. 
According to switch-gear designers, most of the circuit- 
breakers in use on extra high-tension systems are of 
too small a k.v.a. rupturing capacity to be safe, and, if 
their theories be correct, most of us are sitting on a 
volcano which may erupt at any time. 

If a supply undertaking purchases the most modern 
plant, switchgear and cables from the recognised lead- 
ing firms in the industry, and these are looked after and 
operated by carefully selected engineers of experience, 
these men being paid adequate salaries, say, on the 
E.P.E.A. scale, what more can those responsible do? 
Yet, if on such a system one turbine be running on 
the supply and it breaks down, there must be an 
interruption. of the supply. If in one of the sub- 
stations one rotary or one motor converter be carrying 
the supply in a district and a fault develops, that supply 
will be interfered with for a few minutes. If “ one 
seldom hears of an absolute failure in the public gas 
supply,” it is because (a) there is some storage between 
the production of gas and the consumer ; and (b) a leak 
on a main, even if serious, does not allow the gas from 
the whole system to escape into the atmosphere. On 
the other hand, electricity does not cause occupants 
of houses in parallel streets to be gassed in the early 
hours of the morning, as happened in Bolton a few 
days ago. 

One is occasionally asked for a guarantee that supply 
will not fail. The answer is that the present charges 
for electrical energy do not cover an insurance rate 
against stoppage. To do that would mean the pro- 
vision, say, of three generating stations and trans- 
mission systems, any one of which could give the 
supply required, and which would be connected up with 
automatic selective apparatus to the consumer. This 
was actually done in some munition factories during 
the war, but is impossible on a commercial basis. 

But if one considers the conditions of modern life it 
must be obvious that everybody takes risks at an 
increasing rate. We start off on a liner and expect 
to arrive safely at a destination. Probably we do, but 
not necessarily so, as witness the Titanic. We buy a 
motor-car and go off on a joy-ride, and how often do we 
find something to interfere with our plans due to 
a failure “ somewhere "'! 

Then, if we look at the details which go to make up 
the most up-to-date arrangements, what do we find at 
the nerve-centre of an electricity supply system? 
Something not unlike an electric-bell drop indicator, with 
tiny screws, single nuts, fine wire coils and a constitu- 
tion which can hardly be termed ‘‘ robust " even by the 
makers. And this is the thing which acts as the brain 
to a 10,000 or 15,000 kilowatt generator! At the back 
of the control-panel is a medley of wires and con- 
nections which beats a spider’s web hollow. We build, 
as it were, a house of cards in a pyramidical form, 
balance it on its apex, and express surprise that 
occasionally a card gets out of place and the whole 
fabric topples over. Supply is given to an outlying 
district by a sinele feeder passing through a mined 
area, subsidence causes the cable to part at one of the 
joints, and a day or two elapses before supply is 
resumed. The record of electricity supply, it might be 
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submitted with reason, is an excellent one, considering 
the conditons under which the supply is generated and 
distributed. 

It is doubtful whether any good purpose would pe 
served by informing the public through the Press of 
“what caused the mishap.” The public can see a 
huge hole in the ground, but they cannot follow the 
physical effects which follow, say, from a surge. More 
good would be done by designers interchanging: places 
with operating: engineers for a few months in the year. 
They would not then place protective relays a few 
inches off the floor so that the poor operating engineer 
can never see the condition of some of the most vital 
parts of a modern control system. 

The intrinsic merits of electric lighting are sufficient 
to cause the public, and especially the lady members 
cf the community, to demand electricity for lighting 
purposes. Builders state that they cannot find pur- 
chasers for houses unless they are wired and supply is 
available. This, at least, does apply to all better-class 
premises. 

Then there is one contributory cause which is not 
receiving quite the attention it ought to do, when one 
deals with failures. That is the want of technical 
knowledge on the part of the rank and file employed 
in the electrical industry. Employers seldom offer 
rewards for knowledge as apart from service. 
Obviously, service is the principal thing to be con- 
sidered, but efficient service in a highly technical 
industry cannot be rendered unless the fundamentals 
are thoroughly understood. Progress has been too 
rapid for the ordinary man to follow its trend from 
practice alone. It would be interesting to know how 
many of the failures you have recorded have been in 
any way attributable to bad operation or mis-handling 
of plant. When a man drops a metal shutter on live 
terminals, or when a charge engineer disconnects the 
protective circuit of a running generator, or a switch- 
board attendant meets his death by pushing a metal 
rule through the interstices of an expanded metal 
guard, is it to be hoped that nothing affecting the 
consumer will result? 

It has been well said that reliability is the reward of 
eternal vigilance. This vigilance must be an attribute 
of everyone who earns his livelihood in the electrical 
industry if your coiunms are to recount few failures. 
Loose connections, dirt or moisture, and maladjust- 
ment of electrical auxiliaries account for many of the 
preventible interruptions. Accidents due to ignorance 
or foolhardiness cause most of the others. A few are 
beyond ordinary skill or care. The difference between 
the electrical industry and most other occupations is in 
the instantaneity of the results of neglect or wrong- 
doing, and their widespread influence. 

Why not ascertain yourselves the causes of each 
breakdown you hear of, by asking the engineer for the 
facts, and tabulate these (not necessarily mentioning 
names or places)? Such a symposium would attract 
attention to the weak points in plant and operation, and 
might have a valuable educational result. But the 
cure, in many cases, will be found to cost a lot of 
money. Anyone who has personal acquaintance with 
the older undertakings, in particular, must be aware 
that much of the gear which remains is unsuitable for 
the ‘higher pressures and greater loads carried to-day, 
though still serviceable. The ‘lowest tender "' is not 
always the most economical one, nor by any means the 
safest. Even the large power companies suffer at 
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times from troubles which cause interferences with 
supply, though we hear little about them, or, at least, 
they seldom form subjects of Press comment. 

The reliability of supply used to be a text upon which 
articles were frequently written; then came a lull as 
better insulating materials were employed, and the 
mechanical engineer came into the design of electrical 
plant. Now a complexity is arising in the aggregation 
of plant which leads to failures by reason, often, of 
that very complication. No wonder there are engineers 
who prefer to do without protective devices save those 
of the simplest kind. Formerly we had the clashing 
of opinions as to the best '' system." Progress has 
taught us that for economy there is not one, but a com- 
bination of systems, and we have as a commonplace 
extra high-tension generation with some form of low- 
tension distribution. Gadgets of various kinds are 
added at every stage from coal heap to consumer's 
terminals. When one quietly goes over these, one 
can't help asking : Áre all these things necessary, and 
to what extent do they assist in attaining reliability 2 

The questions you suggest by your comments must 
be answered by each of us according to our own 
experience and opinions formed therefrom. No one 
else appears to have offered a contribution, so this mite 
is sent you without any desire of weighting it by a 
name, but merely as an inducement that others may 
criticise what has been said by 

A STATION ENGINEER. 
—— 
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SOLUTIONS TO 1923 EXAMINATION QUESTIONS OF THE 
CITY AND GUILDS INSTITUTE. 


By Epwarp HUGHES, B.Sc. (Eng.), A.M.LE.E. 


(Continued from page 676.) 


Q. 12.—The efficiency of a continuous-current motor 
can be determined with a fair degree of accuracy by the 
measurement of the various losses separately. Describe 
this method, and explain why such a method of testing 
a rotary converter is less accurate. 

A. 12.—If the continuous-current motor be shunt- 
wound, the constant losses, namely the iron, excitation, 
friction and windage losses, can be determined by 
running the machine at its rated voltage, the excitation 
being adjusted to give the correct speed. The con- 
nections for this test are shown in Fig. 17, where M 
is the armature, S the starter, V the voltmeter and A 
an ammeter reading the total current taken by the 


motor. The product of the ammeter and voltmeter 
readings gives the constant losses, the armature copper 
loss on no-load being so small as to be negligible. 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 


_690 


ELECTRICITY. 


a ÀÁÁÀ—— — 


Should the motor be series-wound, the field should 
be excited independently ; thus, it could be connected 
in series with a variable resistance across the supply, 
the exciting current being adjusted to the full-load value 
and the voltage across the armature varied to give the 
rated speed. The input to the armature is then equal 
to the iron, friction and windage losses. 

The resistance of the armature circuit is determined 
by measuring the voltage across the positive and 
negative brushes with a known current passing through, 
the armature being stationary. If the efficiency is to be 
calculated for different armature currents, readings 
with approximately the corresponding currents should 
be taken since the contact resistance between the brushes 
and the commutator decreases with increase of current. 
It is advisable to take two or three readings for each 
value of current, the armature being turned to a fresh 
position for each reading. The resistance of the series 
winding, if there be one, can be measured in a similar 
manner. 

If w —constant losses as determined above, 
/=current taken from mains by motor, 
1 —shunt current, 

-.I-i— armature current, 


and if > corresponding resistance of armature circuit 
(including series winding, 1f any), 
and V —supply voltage, 


then input to motor =/V 
losses in motor =w +(I-2)*7 
г. output of motor —ZV-w-(I-)?r 
IV-w-(I-)?r 
ПЕК 


and efficiency of motor 


In the case of a rotary converter, the constant losses 
can be determined by running the machine as a shunt 
motor on no-load as described above. The determina- 
tion of the copper loss in the armature, however, is more 
awkward, since this loss depends upon the number of 
phases for which the converter is wound and also upon 
е P.F. of the alternating current. Ify be the armature 
resistance as measured above, and / be the current on 
the D.C. side, the copper loss in the armature is given 
fairly closely by &/?r, where k has the following values 
for 3-phase and 6-phase rotaries :— 


PF: 3-Phase. 6-Phase. 
I.O 0.56 0.28 
0.9 0.86 0.51 
0.8 I.3 0.80 


It will be evident from the above that unless the 
factor k is introduced, a large error may occur in the 
calculation of the copper loss, and therefore of the 
efficiency of a rotary converter. 

(To be continued.) 


Festive Liverpool.—The Corporation of this city have hit on a 
very novel method of making use of electrical illuminations, by 
decorating one of their tramcars in a very ornate manner with 
a large number of electric lamps. It presented a truly brilliant 
spectacle, and in a recent tour of the city it created quite a 
sensation. Altogether 5,209 Osram lamps were employed in 
ihe decorations, and they represented a total load of 140 amperes 
or 470 kilowatts when they were all alight. The floral and 
art designs were arranged for steady illumination, but several 
sections were wired to flashers, giving changing coloured effects. 
We understand that the car will remain a permanent feature, 
and will be brought out on all suitable occasions in. Liverpool 
when illuminations and other decorations are the order of the 
day. 
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SELECTION.* 


(Continued from page 655.) 

ln the first place it:is not agreed by all of these 
"masters " that vulcanised rubber is a new substance 
in a chemical sense, that 1s to say, vou never have 
the definite chemical reaction which takes place, in- 
variably under all conditions, as ^ve have, say, in the 
formation from hydrogen and chlorine of hydrochloric 
acid. 


For instance, it is found that with an average 
"mix, approximately 100 parts of rubber will com- 


bine with 2.5 to 3 parts of sulphur before correct cur- 
ing is attained, but if to the same “mix,” is added a 
violent "accelerator," еуел in so small a quantity as, 
say, 4 of r per cent., it is found that the proportion 
of "combined " sulphur in the vulcanised product is 
as low as 0.5, or even less, per roo parts of rubber. 
The two articles would not be exactly alike, it is 
true, but the fact remains that in cach case you have 
the fully vulcanised product with different proportions 
of sulphur and rubber—a condition which appears to 
negative the claim for a new chemical substance. 

Yet on the other hand, we have the claim argued 
very ably by acknowledged: “masters” that in the 
vulcanising of rubber a definite chemical reaction does 
take place, and to those who are interested in this, I 
would refer them to the Rubber Age, of June, 1923, 
ia which appears the report of the third Cantor lecture 
by Dr. H. F. Stevens, who deals with this contention. 

It will be of scme immediate interest to quote Di. 
Stevens from his first (Cantor lecture on what “vul- 
canisation " is, as follows:—“The term ‘ vulcanisa- 
tion’ is applied to a change which rubber undergoes, 
and by which its physical and chemical properties suffer 
subtle modifications," the change being brought about 
generally by heating the rubber mixed with sulphur. 

" Rubber after vulcanisation (a) becomes less sensi- 
tive to changes of temperature, that is, it neither 
hardens in cold weather nor becomes sticky in the 
sun; (b) loses a part or the whole of its adhesive 
qualities, has a limited capacity for swelling in liquids 
and becomes ‘ insoluble’ ia the ordinary solvents which 
dissolve raw rubber; (c) acquires improved physical 
properties—-that is, the breaking strain and length at 
break are increased and it recovers to its original 
shape completely after distortion." 

To give another definition of interest, I quote Dr. 
Schidrowitz from his paper to the Institution of Rubber 
[Industry of January last, in which he gives a defini- 
tion in terms mainly of the vulcanisation itself, as 
follows :— ( 

* Vulcanisation is a process involving the interaction 
of rubber and of sulphur (or sulphur compound), which 
profoundly modifies and improves the thermal and 
physical properties of the rubber. 

Now both of these “masters "—1 prefer this term to 
that of "experts" as applied to this art—have made 
their investigations upon, and are thinking, in terms 
of vulcanised-rubber for uses other than electrical, so 
that when we add to the problem the additional re- 
quirements of insulation, resistance and dielectric 
strength, we realise how very involved is this manu- 
facture. 


ж Lecture delivered by William Lang, M.LE.E., before the 
National Assoc. of Supervising Electricians, November 13, t923. 
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In fact, it is not too much to say that the process 
of vulcanisation is so subtle in its nature that the 
manufacturer himself cannot be absolutely certain that 
when the cable comes out of “the сиге” it "vill test 
out to the standard he had fixed for himself, although 
he has taken every precaution in the various st.wes of 
manufacture. This means that it must not be assumed 
because the exact materials and details of a specifica- 
tion have been closely adhered to, that necessarily the 
finished product will embody all the requirements of 
a high-grade У.Т. К. cable. 

A bad “cure,” like a loaf of bread which has not 
“risen,” and will not be improved by refiriag, cannot 
be "re-cured," but must be scrapped, although, unlike 
the bad loaf, which can be seen and felt to be bad, 
the badly cured cable might be passed off as quite 
sound until the working of the instailation broke down 
and exposed the trouble. 


This will be appreciated by a further quotation from 
Dr. H. P. Stevens, where he deals with the changes 
urder vulcanisation:—‘‘It is important to remember 
that vulcanisation is a gradual process in ali its mani- 
festations. These are no sudden| changes. Raw 
rubber passes imperceptibly into vulcanised rubber, 
and as the change proceeds the properties become more 
and more differentiated from the raw material. The 
rubber becomes harder, less distensible and less 
affected by solvents, until eventually the stage of hard 
rubber or cbonite is reached, when the contrast between 
the raw material and the vulcanised product is greatest 
and a substance is obtained differing widely from the 
raw material in almost every respect." j 


This, then, is the problem of the manufacturer, that 
he will “cure " his cable efficiently, and do so time after 
time with unrelenting reliability. The success of this 
eperation depends almost entirely upon the practical 
experience of the manufacturer. 


Sulphur is, of all the constituents of manufactured 
rubber, the one which possesses the gireatest influence 
upon the general excellence of the finished article. The 
term given to the amount of sulphur fixed by the rubber 
is that of “sulphur of vulcanisation," and this is rarely 
more than 3 per cent., and usually less. Some free 
sulphur is always present, and the success of a cable 
depends very largely on the smallness of this quantity. 

Over-vulcanisation " does not consist simply in a 
high co-efficient of vulcanisation, but in one obtained 
under unsuitable conditions, either of temperature or 
of time or of sulphur. Of these causes too high a 
temperature is the commonest one, while too short a 
time is the most usual cause of * under-vulcanisation." 


Following upon vuleanisation the cable is passed out 
to “the test," where it is immersed in water tanks 
usually for twenty-four hours, and a test of the insula- 
tion resistance then made. 

The final operations consist of braiding and com- 
pounding either upon the cable 15 it 1s, that is, single 
conductor, or where two or more “singles” are made 
up flat or in a strand to form what we style “ multi- 
core” or “poly-core” cables. Should lead sheathing 
or armouring, or both together, be called for, the 
operation of braiding is omitted until the final stage. 
Tn some cases larger cables may have a serving of 
jute compound as a finish, and frequently they are left 
without any outer finish of this description. 


(To be continued.) 
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Questions and Answers by Practical Men. 


RULES. 

QuxsTIONS : We invite our readers to send us questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under '' Answers to Corre- 
spondents " or replies will be invited from our readers. One shilling will be paid 
for tue question which we select for competitive replies in this column. 

ANSWERS : A fee of 108. will be paid for the answer which we consider shou 
the greatest merit, and 5з. for the one we select as second best. In judging the replies 
importance will be attached to clearness and conciseness, ав t ell as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped. addressed 
envelope. 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а * nom 
de plume," but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuscript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor’ 
d cision is final. 

Jommencing with Question No. 101, а Diploma of Merit will be awarded to the 
six competitors who win the first or second prize the most times during the next twelve 
months. 

The words '' Questions and Answers " or * Q" and “ A” should be placed at 
the top left-hand. corner of all lelters intended for this column. 


QUESTION No. 173. 

I am employed on railway signalling, and I do not 
understand the construction and principles of operation 
of the following :— 

(1) Track relays, galvanometer type. 

(2) Track relays, vane type. 

(3) Detection relays, polarised vane type. 
(4) Purpose of shading bands on latter. 

I would appreciate the details of operation, etc. 
The tracks are single-phase, 25 to 23% cycles. —‘* JACK 
ALLEN." 

QuESTION NO. 174. 

Can any reader inform me of the process by which 
accumulators are treated to enable them to be put on 
the market in what is known as ''a dry and fully 
charged condition," i.e., only requiring to be filled with 
dilute acid and to be given a short freshening 
charge?—'* C. R. Harpy.” 

(Replies to Questions Nos. 173 and 174 must be 
veceived not later than January 5, 1924.) 


Various Items. 


Social.—A dance, arranged by members of the staff of the 
Sun Electrical Co., Ltd., was held on Saturday, December 8. 
This was voted a complete success, and it is hoped will be the 
forerunner of many similar functions. 

Meetings.—There will be a Wireless Section meeting of the 
i .E.E. at the Institution on Wednesday, Jan. 2, at 6 p.m. 
Paper: ‘‘Some Experiments on the Screening of Radio Receiv 
ing Apparatus," by R. H. Barfield, M.Sc. (Student). 

Smoking Concert.—L:.-Col. F. A. Cortez-Leigh, T.D., R.E.. 
presided at the Electro Harmonic smoker held at the Caxton Hall 
on Tuesday, rith inst., when opinion was unanimous that the 
programme was excellent, chief credit going to Mr. Joseph 
Cheetham, tenor, and Messrs. Nickolds and Howe for their 
humorous harmony. The attendance was good, but one misses 
the faces of many of the old habitues. Why don't they turn 
up? The hall is comfortable. and there is a nice lounge. 

Indo-China.— The report of the commercial sliuation in Indo- 
China has just been issued by the Dept. of Overseas Trade, 
and may be obtained from H.M. Stationery Office or ELEC- 
rricity Office, price 11d., post free. The information contained 
therein is of interest to all who are anxious to push trade in 
these Eastern territories. A similar report, price 1s. 8d., post 
free. deals with the trade conditions in South Africa, and 
contains an account of the progress which is being made by 
Germany in recovering the great trade in electrical goods and 
apparatus which it held in pre-war days. It is up to British 
manufacturers to fight hard to retain their supremacy, and we 
have no doubt that this will be done. The pamphlet is well 
worth careful perusal. 
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Electrical Porcelain for Chile.—A short report on the market 
for electrical porcelain in Chile has been issued by the Depart- 
ment of Overseas Trade, 35, Old Queen Street, London, S.W.r, 
from whom copies may be obtained free on application. 

Removal.—Messrs. S. Davis and Co. (publishers of the 
Electrical Engineer's Year Book and Where to Buy Everything 
Electrical) have removed their offices from 30 and 31, St. 
Swithin’s Lane, E.C., to more commodious premises at Aldwych 
House, Aldwych, W.C. 

Meetings.—The Junior Inst. of Engineers wil meet оп 
Friday, January 4. Lecturette, “Economy of Fuel by Removal 
of Soot from Boiler Tubes," by L. Manico (Member) (exhibits 
and diagrams). On Tuesday, January 8, there will be a dance 
at the Cannon Street Hotel at 7 o'clock. On Friday, 
January 11, paper, “Concrete Engineering,” by C. O. Mourant, 
M.1.Stryct.E. (Chairman) (slides). 

Beriin.—The entire telephone system of Berlin, Germany, is 
to be converted to automatic working as rapidly as engineering 
and economic conditions will permit. The Strowger automatic 
equipment has been chosen as suitable, after a careful trial 
before a decision was made. The equipment will be manu- 
tactured by Messrs. Siemens and Halske, who have been 
licensed under the same patents as the Automatic Telephone 
Mfg. Co., Ltd., of Liverpool. 

Royalty at the Coliseum,— On the 
command performance at the Coliseum on Thursday, 13th inst., 
special decorations of a very striking and novel nature were 
arranged under the direction of the stage manager, Mr. H. 
Crocker. Light and colour played a very prominent part in 
the scheme of decoration, the boxes and circles being garlanded 
with festoons of bay leaves, among which were hidden a large 
number of Osram colour-sprayed gasfilled lamps, providing a 
soft flood of well diffused and delicately tinted illumination 
in a variety of delightful colours, 

"The Fortieth Milestone.” —This is the title of a beautifully 
llustrated reprint from “Men of the Day," recording forty 
years’ achievement of the Western Electric Co., Ltd., in the 
advancement of international communication. From 1883 to 
1923 represents a lifetime of marvellous progress in electrical 
science, much of which is due to the enterprise of the men 
who have at various times during that period been associated 
with the company, and the members of the staff, for whom this 
work has been reprinted, can feel right honest pride in its 
record. We hope that the men now in control will all be spared 
ta see the company’s jubilee described in a yet more ambitious 
manner. 

Cable Corrosion.—An interesting paper, entitled “The Corro- 
sion of Lead-covered Cables by Electrolytic Action,” was re- 
cently read by Mr. S. C. Bartholomew, M.I.E.E., before the 
London Centre of the Inst. of P.O. Electrical Engineers, and 
it has now been reprinted in pamphlet form. Including the 
discussion, it represents a book of 72 8vo pages, in which are 
a number of clear diagrams; and i$ can therefore be recom- 
mended to all readers who interested in this particular 
section of electrical work. Тһе price is тз. 6d. net post free 
from Messrs. S. Rentel and Co., Ltd., 36, Maiden Lame, 
London, W.C.2. 

Personal.—Mr. A. J. Rayment, head of the technological books 
department at Messrs. Sir Isaac Pitman and Sons, Ltd., is 
severing his connection with them at the end of the year. 
Pending other arrangements, any communications of a personal 
character may be sent to him c/o Theodore Stevens, Esq., 
Minst CEBE M:1.E.E., Бо, Limcolms Шап 0245 "NO. 
Mr. Sidney Pare Ives, for eight years chief electrical engineer 
to Messrs. Higgs and Hill, Ltd., has resigned his appointment 
in order to take an active interes! in Messrs. Pinchine and 
Walton, general and electrical engineers and contractors, 52, 
Cannon Street, E.C.4, to which address any business communi- 
cations can be forwarded. 

Plant Wanted.—The Egyptian Ports and Lights Administra- 
tion invites tenders for stores for the year 1924-25, including 
belting, electrical articles, files, etc.—— The National Sanitary 
Works at Buenos Aires invite tenders for the supply and erec- 
tion of steam-driven electrical generating plant for the water- 
works at Posadas.—— Tenders are invited by the Secretary, 
Public Works Tenders Board, Wellington, for the design, manu- 
facture. supply, erection, testing and maintenance for a period 
of six months of an hydro-electric power station at Arapuni, 
on the Waikato River, to include machinery and plant, outdoor 
step-up transformer station, buildings and all accessories. Par- 
E E from D.O.T. (Room 52), 35, Old Queen Street, London, 
S.W.1 
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Trade Notes. 


Folder B.C. 3187 from the General Electric Co., Ltd., is 
devoted to the Gecophone constructor's set. The parts, which 
are ali ready for assembly, make up a Model B two-valve set. 

A catalogue of wireless batteries and accessories, No. 50A, 
has been issued by A. H. Hunt, Ltd., of Tunstall Road. 
Croydon, and deals with various types of apparatus. which 
should find a ready market among dealers in these goods. The 
company directs attention to their Hellesen Dry Batteries of 
all types for wireless, and the High and Low tension types in 
particular, which they claim are eminently suitable for use 
with the new wireless valves. There is also a remarkably fine 
range of electrical measuring instruments, spring-controlled 
and dead-beat, shown at the end of the catalogue, which is 
well worth writing for. 

Leaflet No. 1348, which has just been issued by the General 
Electric Co., Ltd., illustrates and describes the ‘‘Easiso” 
electric sewing machine motor for А.С. and D.C. circuits. It 
is a very neat little machine, which is suitable for practically 
all voltages, and can be connected promptly to any ordinary 
lamp socket. In addition, the motor is arranged so that it 
can be used on all models of sewing machines, and, as the 
price is moderate, it should most certainly meet with a ready 
sale. Copies of the leaflet are available for the trade, and can 
be obtained ou proper application to the company, at Magnet 
House, Kingsway, London, W.C.2, or any of the provincial 
branches. : 

A well-primted catalogue of Sunlite reflectors for show-window 
lighting has come to hand from the Sun Electrical Co., Ltd., 
ot r20, Charing Cross Road, London, W.C.2. It deals with the 
company's well-known line of reflectors which was introduced 
by them over twenty years ago, and shows models pArticularly 
of S so and S sr, which have been developed to give still 
further efficiency for the illumination of show windows. Cppies 
of the list will be willingly sent to installation contractors and 
the trade generally on official application. 

The December issue of their regular monthly trade price list 
has been issued by the Siemens and English Electric Lamp Co., 
Ltd., of 39, Upper Thames Street, London, W.C.2, and will, as 
usual, appeal to all electrical contractors and factors, to whom 
it will be willingly sent on application, и 

A comprehensive catalogue of electrical appliances, many of 
which should find a ready sale this Christmas season, has just 
been issued by Electrico, Ltd., of 139, Bournemouth Road. 
Parkstone, Dorset, and we can commend it to the notice of our 
readers. It is profusely illustrated, and in its present loose- 
leaf, perforated form should prove most useful for retail trade 
purposes. 

A card circular issued by the Cambridge and Paul Instrument 
Co., Ltd., illustrates and describes briefly the Cambridge Con- 
tact Pyrometers for Surface Temperatures. Readers desiring 
further particulars should write to the company, at 45, 
Grosvenor Place, London, S.W.1, and ask for List No. Wr94, 
which will be sent willingly on request, 

“Moonstone, Glassware and Reflectors’ is the title of a new 
catalogue of glassware for use with gasfilled and vacuum lamps, 
which has just been issued by Siemens and English Electric 
Lamp Co., Ltd., of 38, Upper Thames Street, E.C.4. It illus- 
trates numerous very effective designs in reflectors for direct 
and semi-indirect illuminating purposes as well as dustproof оле- 
piece and two-piece glass units, all of which should find a 
ready market among installation contractors and dealers, to 
whom the catalogue can be recommended, 

Publication No. 949 deals with the Alternating Current Con- 
trol Gear manufactured by Messrs. Veritys, Ltd., of Aston, 
Birmingham. It is a well-illustrated catalogue, containing clear 
details and diagrams of the different types of starting panels, 
air break rotor starters, air break direct starting switches, 
star delta starters, auto-transformer starters and similar appa- 
ratus for which the firm have for so long held a high reputa- 
tion. The catalogue should appeal to all Central Station 
engineers and power contractors, and will be sent on receipt 
of usual trade application. ; 

A new catalogue just issued by Worthington-Simpson, Ltd., 
of Queen's House, Kingsway, London, W.C.2, deals with the 
latest designs of cooling towers manufactured by the company, 
and will appeal to Centra] Station engineers both in this country 
and abroad. Details are given of various important contracts 
for these towers which have been carried out in different parts 
of the world, and for which the makers hold a very hish 
reputation 
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SMALL ACCUMULATORS.* 


By A. E. Unperwoop, Farnworth, Lancashire. 

Now that so many users are to be found for small 
accumulators, the writer thought it an opportune 
moment to place before the members of the N.A.S.E. 
an account of how these useful but sometimes expen- 
sive accessories can be made at home at a small cost. 
There is, however, one point which requires particular 
note, and that is, the maker of the accumulators in 
question must have access to a direct current of some 
description, such as a D.C. lighting supply, the 
reason being that the first ‘* formation ° of the plates 
is rather a slow job and quite beyond the primary 
battery. If carefully made, the accumulators possess 
a good life. To start with, the size of the plates 
can be decided by the containers which are to hold 
them, and any rectangular glass jars or old celluloid 
cases can be used for the purpose. Having decided 
on the size of the plate, the first job is to make a 
mould for the grid. Now, there are many ways of 
making a mould for this job, but after a trial of many 
types, the one described gave the best grids. 

A piece of sheet brass about ł in. thick and 2 in. 
overall larger than the grid is obtained, and I think 
it will be as well if we fix on some definite size, say, 
a 4 in. by 3 in. grid; we shall therefore require a 
piece of brass 6 in. by 5 in. by gin. In this brass 
the pattern of the grid is cut, and the quality of the 
cast grid will prove to the maker how skilful lhe is 
with saw, chisel and file. The type of grid favoured 
by the writer is depicted below, and gave very 
satisfactory results. 

As is generally known, the lead accumulator under- 
goes continual expansion and contraction during its 
stages of charge and discharge, and for this reason 
large masses of active paste are to be avoided. With 
this point in mind, we make a fine mesh grid as 
Fig. т. The channels are cut with $ in. and re in. 
chisels to a uniform depth of ye in. and should be very 


*Prize article in Contact, November, 1923. 


ELECTRICITY. 


693 
_——————=————=—= 
slightly tapered towards the bottom. It will be noted 
that the lug side is } in. by is in. whilst the front 
limb is 55 in. by 2: in. So also is the top and bottom 
limb. The lug is best placed at one end and can 
safely be made } in. wide. The best way to mould 
the grid is to put the brass mould on a small tripod 
with a Bunsen burner under it. A piece of mixture of 
lcad 95 parts and antimony 5 parts is placed on the 
mould which, when hot enough, will cause the mixture 
to melt. The molten mixture should be distributed 
over the meshes of the mould and the surplus scraped 
oft with a piece of smooth wood and the gas turned off. 

After about two minutes the lead will have set, the 
mould then being placed in a bucket of cold water. 
By inserting a pen-knife blade under the lug end, 
the grid can be stripped from the brass mould. If 
the mould should cause the grid to sfick badly in 
any place, it requires the taper increasing a little 
at that point. When the mould is in proper form, 
it will be quite possible to make a grid in five minutes, 
so a little time is well spent at first getting the mould 
correct. 

When the number of grids have been cast, with 
a few spares, they can be gone carefully over for 
cracks and trimmed with the point of a sharp pen- 
knife. It will be noted that no provision is made 
for holders, but this is not necessary in this type of 
accumulator. 


The next process consists of filling in the grids with 
paste, and perhaps the following method will be new 
to a few. No red lead is used for the positive plates. 
All the grids are pasted on a sheet of glass with 
*' litharge '' and ammonium sulphate. The “‘ litharge ”’ 
should be carefully chosen and should be in powder 
form. Апу ''litharge " which is in the form of tiny 
flakes should be discarded. The ordinary commercial 
ammonium sulphate can be used, and is very cheap. 
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A saturated sol. of the amm. sulphate is used to make 
the *' litharge " into a good stiff paste, and here lies 
the secret of success. The paste must not be hard 
and lumpy, or the plates will be poor, nor must it 
be too sloppy to work. It quickly sets up tto a certain 
point, liberating copious doses of ammonia gas, so 
too much should not be made at one batch. Sufficient 
for three or four plates is easily worked. 

The grid is laid on the sheet of glass and the 
paste well pressed in the grid. It should then be 
slid off the glass, and not lifted, and the other side 
treated likewise. It will be found an easy method 
of finishing the plate after pasting to draw it once 
or twice on each side on ithe glass plate, as this 
method leaves the plate with a nice flat finish, after 
which it should be stood up to dry for at least eighteen 
hours in a dry room, but must not be hurried by outside 
heat. When all the plates are dry, they are prepared 
ready for forming. Short pieces of lead fuse wire 
are twisted tightly round each lug, and the plates are 
then put into any old jam jars, preserve jars, cellu- 
loid cases, or anything that will hold two plates. 
They are then coupled up in series. A quantity of 
pure sulphuric acid, sp. gr. 1.84, should be obtained. 
and this must be let down with pure water (either 
distilled or rain water) until it has a sp. gr. of 1.12. 

This acid, when cool, is used to fill the containers 
up to the tops of the plates, and the current imme- 
diately switched on. For the size of plate in question 
not more than one amp. should be passed through. 

The process of forming is somewhat slow, but at 
the end of twelve hours the negative plates will be 
noticed to be developing very grey patches, and the 
positive plates will be changing to a chocolate brown. 
When this change is uniform all over both sides of 
the plates, the current can be switched off and the 
plates connected across a moderate resistance to dis- 
charge them. They should not be quite discharged, 
however, but the discharge should be stopped when 
the voltage of each cell is about .75. The plates 
should then be taken out of the acid and washed in 
three changes of water and dried. 

Each complete cell of any number of plates is then 
assembled in the following manner :—A negative plate 
is put on a flat surface; it is then covered with thin 
strips of wood shavings. The kind of wood is im- 
portant. Such wocds as pitch pine, which contain 
resin, etc., should not be used. A piece of good white 
pine is the best, and shavings about 1-64 in. thick are 
easily obtained. 

Great care must be used in fixing the shavings so 
as to be sure that the next positive plate will not 
touch the negative one. 

When the first negative plate is covered in this 
way, a positive plate is placed upon it. The positive 
plate is then covered in the same way and a negative 
placed upon that. Of course, all negative lugs are 
placed at one end, and all the positive lugs at the 
other. 

In this way the cell is built up, say eleven plates, 
five positive and six negative. The batch of plates 
are then carefully bound together with tape to enable 
them to have any shavings trimmed. This is best 
done with a pair of small snips. The lugs of each 
side are then burned together with a small blow-pipe, 
and the connecting terminal fixed at the same time. 
All that then remains to be done is to fix the cell 


in its container, fill with acid of 1.12 sp. gr., 
and charge slowly until the cell gases freely. 

In the experiments of the writer, which spread over 
a number of years, it was established, amongst other 
things, that the wood insulation fixed between the 
plates in the manner described does not in any way 
diminish the output of the cell, whilst forming a 
compact block of plates, which makes it almost im- 
possible to short-circuit through loose paste, and makes 
an admirable construction for withstanding vibration. 


THE ELLA CONVERTER AND BATTERY 
CHARGER. 


Illustrated in Fig. т is the Ella converter, a rotary 
machine for charging 4/6 volt accumulators from 
roo to 250 volt D.C. mains, to which it is directly con- 


li 
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It runs at a speed of about 2,000 r.p.m. and 
is substantially constructed, Insulated adjustment 
springs are provided for the commutator brushes. Two 
20 amp.-hour accumulators can be charged in parallel. 


nected. 


HICH 


The weight of the machine is 15 lb. and measures 


approximately 62 in. by 53 in. by 8j in. 
For charging from A.C. mains the Ella vibrating 
rectifier of the full-wave pattern has been designed. 
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This machine is illustrated in Fig. 2, a plan view being 
shown in Fig. 3. The simplicity of the arrangement 
is well shown. An output of 3/10 amps. at 9 volts 
can be obtained, the current being altered by adjust- 
ment of the two carbon brushes which make contact 
with copper plates on the vibrating armature. This 
adjustment is effected by means of the two large brass 


Fic. 3. 


screws. Besides indicating the value of the current 
flowing, the ammeter shows whether the battery is 
correctly connected or not. 

Messrs. Lionel Robinson and Co., of 3, Staple Inn, 
W.C.r, are handling these machines. 


“KINGSWAY " WATERTIGHT WIRING 
SYSTEM. 

A second and greatly enlarged catalogue of this 
wiring system has recently been issued by the General 
Electric Co., and should prove of direct interest to 
installation contractors, both at home and in the 
Colonies. In it is a section dealing with an entirely 
new departure, viz., “© watertight " wiring, which has 
been designed to meet the demands for a perfectly 
reliable and efficient watertight surface installation. 
The principal feature of this system is a patent gland, 
which is made in various sizes for single-core round 
section and twin- or three-core oval section lead covered 
cable, thus enabling this type of cable to be used in 
conjunction with ironclad switches, fuseboards and 
other apparatus possessing watertight qualities, such 
as could hitherto only be used in conjunction with 
screwed conduit. 

The gland consists of four parts—a body or plug 
portion made from brass or other suitable metal, 
screwed 3 in. Electric thread on the outside and with 
either a circular or oval hole throughout its length, 
according to the type of cable with which it should 
be used. Across one end of this screwed plug a wide 
slot is milled, leaving two ‘‘ D ”? shaped pieces between 
which the washer fits. This washer has a hole of the 
same size and shape as the hole through the plug 
to which it is clamped by a hexagon nut. The lock- 
nut is used to clamp the plug in the required position 
to the junction box or other apparatus. A short length 
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cable before the washer is put into position, and this 
lead wire is compressed into the recesses between the 
cable and the body of the plug, thus making a perfectly 
watertight joint and ensuring continuity throughout the 
installation. 

In addition to the special details already referred to, 
the list contains a very useful selection of such 
accessories as fixing screws, Rawlplugs, main 
switches, fuses, lampholders, plugs and switches. 


THE APPLICATION OF SCIENTIFIC 
ILLUMINATION IN PRACTICE. 


At the meeting of the Illuminating Engineering 
Society, on December 11, a discussion on the above 
subject was opened by Messrs. Geo. Herbert and R. A. 
Ives. In the introductory part of the address the 
authors pointed out the great change that had taken 
place during recent years. There was now a much 
better appreciation of the need for good lighting and 
the idea of avoiding glare, and even technical terms 
such as the foot-candle were much better understood. 

Great stress was laid on the importance of authentic 
data, showing the relation between bad lighting and 
accidents, or diminution in output. Information of 
this kind formed valuable ammunition for those com- 
mercially concerned with lighting development. The 
authors also gave a simple summary of the chief 
requirements of “good lighting,” using as a basis the 
recommendations made in the Home Office Depart- 
mental Committee’s report on lighting in factories 
and workshops. Reference was made to the efforts 
being made by the Home Office, in conjunction with 


leading industrial councils, to pave the way for 
standards. From a commercial and industrial stand- 


point it was most desirable to have the main principles 
of lighting outlined by a recognised authority repre- 
sentative of producers, distributors and consumers. A 
point of great consequence was uniformity of practice 
on the part of lamp makers in regard to sizes and 
dimensions of lamp-bulbs; variations in this respect 


rendered accuracy in prediction of illumination 
impossible. 
In conclusion, it was remarked that while the 


engineer had highly technical data to disseminate, the 
information put before consumers must be shorn of 
technicalities, and every effort should be made to enable 
them to visualise the benefits they would gain from 
better illumination. 

After Mr. Herbert had delivered the address, a 
number of experiments, designed to show how readily 
the eye might be deceived by different effects of light 
and shade, etc., were made by Mr. Ives, and the dis- 
cussion was then opened by Mr. J. S. Dow, who gave 
an account of some aspects of the Society's work 
bearing on the collection of data on the lines advocated 
by the authors. An interesting discussion took place, 
in which Mr. W. R. Rawlings, Mr. Haydn T. Har- 
rison, Capt. E. Stroud, Mr. W. E. Bush, Mr. G. 
Campbell, Mr. J. G. Clark and Mr. J. F. Caine joined. 
Mr. L. Gaster, who presided, wound up the discussion, 
and after Mr. Herbert had briefly replied to some of 
the remarks made, it was announced that the next 
meeting would be hefd on Tuesday, January 22, when 
a discussion on “Co-ordination of Research in 
Illuminating Engineering " would be opened by Mr. 


of No. 18 s.w.g. lead wire is wrapped round the i J. S. Dow. 


1 
rn 
n 
rm 
1 
D 
- 
т 
гп 


696 ELECTRICITY, 
Ó———— Еа IA 


PROBLEMS IN TELEPHONY, SOLVED AND UN- 
SOLVED.* 


Bv PROFESSOR J. A. FLEMING, M.A., DISC Pas: 


(Continued from page 676.) 

If we begin with a just audible speech sound, which 
we have seen corresponds to a variable air pressure 
of about o.oor dyne per cm? (R.M.S. value) for sounds 
of frequency about 1,000 p.ps., and if we then 
increase the amplitude by about 7 паріегѕ, which 
brings the R.M.S. pressure to about т dyne per cm’, 
since (2.71828 . . .)*=1,096, we shall have a sound 
the loudness of which corresponds to the maximum 
articulation as judged by the percentage of correctly 
heard test-syllables transmitted. If the amplitude is 
increased still more the articulation falls off again, as 
shown by the curve in Fig. 2. The ear is “ deafened,” 
as we say, by very loud speech. Hence there is a 
certain amplitude which gives the maximum of tele- 
phonic speech articulation or intelligibility. By means 
of the filters, which are artificial telephone lines con- 
structed with inductive resistances in series of capacities 
in parallel, or vice versa, it is possible to attenuate 
véry rapidly speech currents of a certain range of 
frequency either above or below certain selected limits. 
The results of this filtering on telephonic speech trans- 
mission are very remarkable. According to the 
researches of Harvey Fletcher and those of Crandall 
and Mackenzie a filter which cuts off all currents of 
frequency below 500 p.p.s. stops 60 per cent. of the 
speech energy but only 2 per cent. of the articulation. 
This means that the speech is greatly decreased in 
loudness but not much in clearness or intelligibility. 
On the other hand, a filter which cuts off all frequencies 
above 1,500 eliminates only ro per cent. of speech energy 
but reduces the articulation by 35 percent. This means 
that the speech is not much reduced in loudness but 
is very reduced in clearness. A filter which cuts 
off all frequencies above 3,000 p.p.s. has as bad an 
effect on articulation as one which cuts off all below 
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Some speech sounds, such as the vowels u, o and 
€ have characteristics carried by frequencies below 
г,000, but the fricative consonants denoted by the 
letters i, z and th have their specific qualities con- 
veyed by high-frequency harmonics and are greatly 
affected by cutting off frequencies above 3,000 p.p.s. 


* Lecture delivered before the Institution of Electrical Engineers, 
to whom we are indebted for the illustrations. 
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The sounds denoted by the letters f, v and th are 
most difficult to hear and are responsible for 50 per 
cent. of the mistakes of telephonic interpretation. 
Their current articulation. seems to depend on the 
transmission of harmonics of very high frequency. 
The general conclusion is that any telephonic apparatus 
designed for good speech transmission must transmit 
with equal efficiency and without distortion sounds 
of all frequencies from тоо to 5,000 p-p.s. Although 
the greater part of the sound energy is transmitted 
by currents and air waves of frequencies below 1,000 
р.р.5., yet the essential characteristics of speech, and 
especially of consonant sounds, are conveyed by fre- 
quencies much higher than 1,000 p-p.s. and up to 
5,000 p.p.s. 

The poor transmission over ordinary telephonic 
circuits of certain consonants such as f, v and th is 
responsible for much difficulty, especially in the case 
of the names of digits such as five, nine and three in 
calling numbers, 

(To be continued.) 


AN EFFICIENT SHADE CARRIER. 


To provide a solution for the difficulty of fitting 
shades, particularly the long narrow type in which it 
is impossible to introduce the whole of the hand, on 
ordinary lamp-holders, the G.E.C. have introduced a 
device under the name ‘‘ Titan." 


“Titan " SPRING SHADE CARRIER. 


This consists of a ring provided with four teeth 
projecting inwards and split across a diameter, the 
two parts being kept in position by spiral springs. 
The two ears, when compressed between the thumb and 
finger, cause the two halves to gap open, hinging on 
the two rivets clearly shown in the illustration. The 
ring can then be slipped over the barrel of the lamp- 
holder, and upon releasing the ears the teeth on the 
inner side of the ring grip the tread of the lamp- 
holder, the shape of the teeth being such that the 
weight of the shade increases the effectiveness of the 


grip. 


riculture.—Readers who are interested in the subject of 
Д in agriculture and in the growth of plants, shou 
make a point of reading ‘ Growing Crops and Plants by E E 
tricity,” by Dudgeon, price rs. 8d., post free, from ELECTRICITY 
Office. И is well worth careful perusal, particularly at a 
time like the present, when everything should be done to 
develop home production. y | 
Diesel Engine Users Association—Mr. A, W. A. Chive:s 
(British Electrical Federation, Ltd.), has been elected presi- 
dent of this Assocn, for the year 1924, and with regard to the 
hon. secretaryship, arrangements have now been made to 
relieve Mr, Percy Still of some part of the duties which he has 
attended to during the last ten years by appointing joint hon. 
secs, Messrs. Percy Still M.I.E.E., and Geoffrey Porter, 


A.M.I.C.E., have been so elected. 


MODEL 280. 
Miniature Instrument, 
Portable Type. 


MODEL 267. 
Miniature Instrument, 
Switchboard‘ Type. 


ELECTRICITY. 


WESTON Miniature 
Precision D.C. Instruments. 


A New Group of Small D.C. and 


3attery Testing Types. 

These instruments are of the pivoted moving coil permanent magnet 
type, and have been designed to meet every requirement of D.C. measure- 
ment where small amounts of energy are involved. 


The group comprises about 400 standard ranges, including Ammeters, 
Voltmeters, Mil.-Ammeters, Milli-Voltmeters and Volt-Ammeters. 


Instruments in Switchboard Portable 


The instruments are accurate, dead beat and reliable, and their construction 
throughout embodies those refinements of mechanical work and beauty 
of finish which are characteristic of all WESTON Instruments. 


The sphere in which they may be usefully employed is wide, comprising 
general testing, small light and power plants, battery charging panels, 
ignition systems, battery testing and electric vehicles, 


They are small enough to be conveniently carried in the pocket or to be 
held in the hand, and their weight ranges from II ozs. to 1 lb. 


Write for full barticula's. 


WESTON ELECTRICAL INSTRUMENT C0., Ltd., 
Audrey House, Ely Place, Holborn, London, E.C.1. 


Telephone: 
Holborn 2029. 


n Telegrams : 
' Povoted, Smith, London." 


264 C.H.W. 7 
Chloride 
Cells. 


NN 
Clifton Junction, y 


nr. MANCHESTER. 


Capacity 
1,400 ampere 
hours. 


The above battery was recently installed at 


BLACKBURN CORPORATION ELECTRICITY WORKS 
by 


and at Bombay, Calcutta, 


ELECTRICAL STORAGE 
COMPANY LIMITED. 


51, Vicloria St., 
LONDON, S.W 1. 


Sydney, Johannesburg, etc. 


USE EXIDE BATTERIES FOR CAR STARTING AND WIRELESS. 
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HART 
. RADIO BATTERIES. 


HIGH AND LOW TENSION. 


. J CONSTANT VOLTAGE, 
^ HIGH EFFICIENCY, — 
RELIABLE SERVICE. 
NON-CORROSIVE TERMINALS. 
GLASS OR CELLULOID 
BOXES. i 
EBONITE SEPARATORS. 


HART—THE BATTERY 
OF QUALITY. 


BRANCH OFFICES AT 


BRISTOL. GLASGOW. 
BIRMINGHAM. WESTMINSTER. 
MANCHESTER. YORK. 


HART ACCUMULATOR Co., Ltd., STRATFORD, LONDON, E.15. 


BRITTAINS ELECTRIC MOTOR Co. 


(Formerly Langdon-Davies Motor Co.) 


110,Cannon St., London, E.C. 


Telegrams: “ Оаторћоп, London." 
Telephone: City 2744, 2745. 


Works: LEWISHAM, LONDON, S.E. 
Telephone : Lee Green 1473. 


| MAKERS of SINGLE 
f and POLYPHASE 
MOTORS of every 


description. 


With over 30 years’ experience behind us 
the excellence of our design and workman- 
ship has never been questioned. 

Reorganisation and improved methods of 


Ilustration showsa 40 B.H.P. manufacture have enabled us to reduce our prices, while main- 
Standard Back-gear Motor. taining at the same time our high standard of quality, 
NOTE the Robust design YOUR ENQUIRIES WILL BE 


maintained throughout. PROMPTLY DEALT WITH. 
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* THERE IS А 


BEN/AMI 


REFLECTOR 
fer 

EVERY CLASS о 

Е T LING 

INSTALLATION. 


Advt. of the Benjamin Electric Ltd., Brantwood Works, Tariff Rd., N.7 


TO OUR READERS. 


ELECTRICITY is published every Friday, and, if ordered, is on sale at the 
principal Railway Station Bookstalls and Newsagents on that day. It has a 
very large sale throughout the United Kingdom, as well as in the British Colonies 
and Abroad. 

New advertisements for the displayed columns and alterations to existing 
ones must reach the publishing office not later than first post Tuesday morning, 
in order to be in time for the issue of the following Friday. This is important. 
Rate quoted on application. Subscription : 13s. a year, 6s. 6d. half-year, 3s. 9d. a 
quarter in advance, postage prepaid in the United Kingdom an abroad. 


Questions to which an answer is zequired must be accompanied by а 1}d. 
stamp for reply. When considered of sufficient interest, the answer will pro- 
bably appear in the paper. 

All remittanres payable to the Publishers, S. RENTELL AND CO., LTD., 36- 
39, Maiden Lane, London W.C.2. Telephone No. 2460 Gerrard. 


Current Topics. 


On behalf of the proprietors of ЕгесткісІТҮ I do 
most heartily wish my very numerous readers the best 
of health and prosperity in the 
coming year. I admit quite frankly 
that I am an optimist, and I think 
that, apart from any question of politics, the electrical 
industry is in for more prosperous times. At any rate, 
1 is up to us all te work hard with that end in view, 
and we have the further incentive of the great exhibi- 
tion at Wembley, when we must show the world that 
there is life in the old dog yet; and the result is certain 
to be an enormous influx of orders which should go far 
towards killing the bane of unemployment. Therefore, 
let us say, '' Here's luck," and may harmony prevail 
between all of us. 


1924. 


Now that the Festive Season is once more on the 
wane, the next event of electrical importance is the 
forthcoming British Empire Exhibi- 
tion, which it is difficult to realise is 
only a brief three months ahead. 
From the latest reports it would appear that a fully 
representative display of the  Empire's electrical 
resources and applications is being organised, and that 
the vast Palace of Engineering will house, inter alia, 
striking exhibits showing the extent to which electrical 
energy has permeated not only our homes, but our 
industries and commerce. All the latest and most novel 
applications of ‘‘ juice ’’ will be thoroughly displayed, 
including up-to-date telegraphy and telephony, both 
wire and wireless. In this connection one of the most 
interesting exhibits will be a representative Strowger 
Automatic Director Telephone Equipment as designed 
for the ultimate telephonine of Greater London without 
the aid of human operators. 


Wembley. 


ELECTRICITY. 


699 


Visitors to the Exhibition will have an opportunity 
of viewing this marvellous electro-mechanism in actual 
operation, for there wil be two separate апа 
independent exhibits, опе on the stand of the British 
Post Office, the other displayed by the British makers 
of the apparatus, who are now executing an initial 
contract for 50,000 lines for London. Many overseas 
visitors will already be familiar with the wonderful 
Strowger Automatic Telephone, which, curiously 
enougn, has hitherto developed to a greater extent 1n 
the Colonies and abroad than in the British Isles, the 
latest city to acquire a comprehensive Strowger system 
being Bombay, where two exchanges are now under 
construction to serve upwards of rr,ooo subscribers. 
Another automatic telephone system, applicable to 
smaller capacities, viz., the Relay Automatic Telephone 
system, will also be on view as described in our issue 
of December 14, where it was erronously described 
as the only one applicable to shipboard service. As a 
matter of fact, the Strowger system is generally 
applicable, and in actual service in exchanges of all 
capacities, public and private, from five lines upwards, 
including several steamship installations which have 
been in regular service for some years past, whilst a 
Strowger ‘Automatic Telephone installation, destined 
for the ill-fated s.s. Britannic, was actually ready for 
fitting: when war broke out 


In my notes a week or so back I referred to the 
profiteering landlord and opportunist who saw in the 
new broadcasting boom another 
excuse for battening upon his unfor- 
tunate tenants. Among the latest 
authorities to take advantage of this 
golden opportunity is the Liverpool Corporation, who 
“© as a rent and 


The Aerial 
Ramp. 


4re charging one shilling per annum 
acknowledgement for the privilege,’’ as the Town Clerk 
phrases it in a letter to applicants. Further, the same 
official points out that all apparatus is to be placed in 
positions to the satisfaction of the Director of Housing, 
and that applicants are to be responsible for the pay- 
ment of all rates, taxes and assessments payable in 
respect of such poles, attachments and apparatus, and 
to keep the Corporation indemnified against all damage 
and claims. ‘‘ Why should a tenant be able to erect a 
motor-shed and make a path to it without being 
charged, whereas we are forced to pay for putting up 
a couple of poles? " said an aggrived tenant. Why, 
indeed? The action taken savours of Socialism, yet, 
curiously enough, Liverpool municipal affairs are mainly 
controlled by a Conservative majority in the Council. 
Can any reader explain the anomaly ? 

In Ashton-under-Lyne the Property Owners' Associa- 
tion has decided to withhold consent to the erection of 
wireless apparatus unless the tenant agrees to take out 
an insurance policy costing 7s. 6d. per annum against 
damage and third-party risks. This clause is to be 
inserted in the new rent books. The secretary of the 
local Tenants' Association has advised tenants not to 
take out insurance policies as suggested, and states that 
the landlords’ demand is unjustified. And so say all of 
of us. Why a property owner, who is in the position 
of a dictator, should be allowed to take advantage of 
the growing popularity of broadcasting further to mulct 
his tenants in whatever paltry charges the occasion 
suggests, passes my comprehension. If there were any 
likelihood of serious damage or risk resulting from the 
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erection of the very light attachments necessary to 
support the average wireless aerial, it speaks volumes 
for the jerry character of the main structure, and 
possibly this is what is really disturbing the peace of 
mind of the profiteering landlords. 


Whether it be due to the beneficent influence of 
H.M. Postmaster-General, Sir Laming Worthington- 


Evans, or to some other unknown 


Post Office influence, the Post Office is at long 
Enterprise. last exhibiting a very refreshing spirit 

of enterprise which is in striking 

contrast to its past traditions, and, therefore, all the 
more commendable. Only last week I listened, per 


wireless, to a very well delivered address by one of the 
Department's leading officials on the Christmas busi- 
ness of this important Department of the State, and 
learned how essential it was to post the Season's greet- 
ings and parcels in good time if they were to reach their 
respective destinations in time for the actual day of 
rejoicing. This was indeed a happy thought, and 
calculated not only to secure timely delivery of the 
tremendous Christmas mails, but also to relieve the 
hard-worked staffs of the various Post Offices in time 
for them to reach home and participate in the festival. 


My second surprise packet arrived in the shape of a 
neat folded postal card, dropped through the letter-box 
and endorsed O.H.M.S. On inspection it turned out 
to be a courteously worded exhortation to install the 


telephone for either my home or business premises, 
and gave particulars of the telephone rates for the 


district. So far as I am aware this is the very first 
occasion upon which the Post Office has conducted a 
house to house canvass on behalf of its telephone ser- 
vice. It is a heaithy sign of the times and marks а 
complete reversal of the former policy of if you want 
a telephone you must ‘* wait and see." 


With the advent of Strowger Automatic Telephones in 
London and other provincial centres which do not at 
present enjoy an up-to-date service, the response to this 
individual appeal will undoubtedly prove more gratify- 
ing to its sponsors than at present when the service in 
many towns still leaves much to be desired. The tele- 
phone operators do their best under trying circum- 
stances and with obsolete and inefficient switchboards 
and MEE which are undoubtedly responsible for 
many of the complaints one hears levelled at the tele- 
phone service. On a particular line that I am in the 
habit of using frequently, I invariably get disconnected 
in the middle of eight calls out of ten. 1 have 
remonstrated with the operator, with the supervisor 
and with the district manager, and the only excuse they 
are able to put up to me is that they are still burdened 
with an ancient and worn-out switchboard in that 
particular exchange. Perhaps it is down early in the 
list for conversion to automatics; at all events I 
hope so. 

How best to bring home the importance of good 
lighting to the consumer? This formed the keynote 


of the address by Messrs. G. Herbert 
Illuminating and R. A. Ives before the Illuminat- 
Engineering ing Engineering Society, on Decem- 


in Practice. ber 11. All agreed that the non- 


technical public must be reached by 


aid of simple explanations, and by pointing to practical | 
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benefits of good lighting. The chief difficulty has been 
that we have not yet sufficient authentic data illus- 
trating actual effects of improved lighing in preventing 
accidents, diminishing spoiled work, etc. Obviously 
information of this kind, in order to carry weight, must 
bear the hall mark of a recognised authority, and some 
of the work now being done by the Society in this 
direction should yield “ammunition " of great value to 
those approaching the general public in lighting 
matters. 


'There is no doubt that the general level of illumina- 
tion has greatly advanced during recent years, ani 
there are scme who predict values 
much in excess even of those in use 
to-day. I fancy, however, that the 
public, if told that they are to use, 
say, five or ten times as much light as at present, will 
require some justification. It is here that the 

'ammunition " comes in. Propagandists will find 
their task lightened considerably if they are able to 
quote impartial tests, preferably made with the assist- 
ance of bodies representative of the industries con- 
cerned · giving actual chapter and verse. 


Standards oí 
Illumination. 
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STORAGE BATTERIES. 


At the November meeting of the Birmingham and 
District Electric Club there was a lecture on storage 
batteries by Mr. E. C. McKinnon, A.M.I.E.E. The 
lecturer gave an interesting account of the evolution 
of the design of modern storage batteries, with the 
numerous variations called into existence by their 
many uses, ranging from the small accumulator for a 
motor-cycle to the great storage battery of a super- 
power station, each one having its special and peculiar 
requirements. Much valuable information was given 
in connection with the care of batteries in actual use. 
It was shown that the many diseases from which they 
appear to suffer are caused by ignorance or negligence 
on the part of the attendant ; seldom, 1f ever, by faulty 
design. The lecturer did his best to remove the first 
cause of trouble; the idleness and carelessness of 
attendants, unfortunately, being beyond his influence. 


Plant Wanted.—The Municipal 
invite tenders for 240 steel tram poles, dach complete with 
finial and centre clamp; five miles of oooo s.w.g. (.4 in. 
diameter) round section hard drawn copper trolley wire with 
a conductivity of not less than 98 рег cent. Mathieson’s 
standard Particulars from the D.O.T., 35, Old Queen St., 
London, S.W.r. 


Calendars.—From the Hart Accumulator Co., Ltd., we have 
as usual to acknowledge the receipt of their always useful 
blotting pad. Тє is also accompanied by a monthly wall 
calendar, and most certainly anyone who is favoured with one 
dannot complain of its legibility, as the size is such that it 
can be seen, easaly from any part of an accumulator room or 
office in which it may be fixed. For this reason it should 
prove eminently useful. 


The C.P. Engineering School. Mr. A. W. Szlumper, C.B.F., 
chief engineer of the Southern Railway, presided on Wednes- 
day, December roth, at the distribution of certificates to the 
Crystal Palace School of Practical Engineering, and 
addressed the students. Не spoke of the grouping of the rail- 
ways as destined to bring about efficiency and economic work- 
ing. Everything would be standardised among the railway 
igroups, and by this means there would be a considerable 
reduction in cost of maintenance. 


Council of Johannesburg 
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MR. BOUNCER MEETS MR. STAN DARD. 


By GkoRGE E. MOCRE. 


THE INEFFABLE MR. BOUNCER. 
(Copyrighted in U.S.A.) 
(Concluded from page 680.) 
[Last week saw Mr. Bouncer starting his career in 
a strange place known as the ‘‘ Rest House ”—really 
the testing department of an electric supply under- 
taking. Here, holding sway over the ‘‘ Instrumental 
Section ° (including two harassed assistants), reigns 
an irrepressible gentleman called Mr. Stan Dard. This 
week Mr. Bouncer has the misfortune to fall foul of 
the latter. | 


Intro THE Lion’s DEN. 


Returning to Mr. Bouncer, we find that he has been 
passed into the metering section. This being his 
first introduction to meters he concluded that, though 
they were nothing much to worry about, yet he might 
as well spend a couple of minutes or so getting the 
hang of them. After he had wandered around, much 
after the fashion of a visitor to the National Gallery, 
he was approached by a harassed-looking individual 
who appealed to him to lend a hand on a meter test. 
Mr. Bouncer unbent so far as to undertake to time the 
disc revolutions with a stop-watch, while the other 
directed a mournful look upon a battered wattmeter. 
Mr. Bouncer gave a sudden laugh, completely spoiling 
the start-off. ** Why," he said, “ this stop-watch is 
no earthly good. It won't go." ‘‘ Oh, murder!” 
said the watts observer. ‘‘ Is that watch potty again? 
I'll tell you what: just go along to Mr. Dard and get 
the loan of his standard stop-watch.”’ 

Mr. Bouncer gave a curt nod and leisurely made his 
way across the frontier to Mr. Dard's headquarters, 
entirely unconscious of the suspicious glances shot at 
him by the outposts. 

He arrived at a most inopportune moment, for Mr. 
Stan Dard, as was shown by the disposition of his 
eyebrows and the black velour hat, was wrestling with 
a Problem. It was a gigantic Problem, and Mr. Stan 
Dard had settled down thoroughly to enjoy himself. 
The Problem was this: A power-factor meter had just 
been used, but its indication had been doubted. Upon 
checking it (and re-checking it) and at last taking a 
final check, the pé&wer-factor meter was found to be 
reading correctly. This should not have been so, for, 
after applying five corrections, it should have read 
-o1 per cent, high. Now this was very baffling, and it 
really looked as though there should be a sixth 
correction somewhere. But where? Small wonder 
that Mr. Bouncer's arrival was ill-timed. 

Mr. Bouncer edged up to the desk and waited, for 
Mr. Dard’s utterly blank gaze showed that he was 
quite oblivious of him. Mr. Bouncer did not mind 
waiting, for surrounding the innocent-looking power- 
factor meter was a provoking display of weird 
'" curves" and gadgets. After a few minutes Mr. 
Stan Dard began to show some signs of restlessness, 
for it was impossible for his thoughts to function in 
the upper reaches of logic with that foreign object 
standing there by his desk. His blank gaze changed 
into a scowl so forbidding that Mr. Bouncer thought 
his tie was crooked, so furtively adjusted it on the zero 
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line of his shirt and inched away a little. | His boots 
gave a tremendous squeak, and at last Mr. Dard 
abruptly came to earth. Away went the black velour 
hat in a great hurry. 

'* What the devil do you want?" demanded Mr 
Dard, testily. 

This seemed such a vulgar opening to a technical 
conference that Mr. Bouncer was naturally flabber- 


gasted. He was bereft of speech—a sure sign of his 
astonishment. 
* Hey?" said Mr. Stan Dard. 


Mr. ‚Bouncer pulled himself together. *'' Oh—er— 
Гуе called, Mr. Dard, for the standard stop-watch.” 
Mr. Dard made a sudden jump and retrieved his hat. 


* Standard stop-watch," he muttered dazedly. * Не 
wants our standard stop-watch,’’ said he to the hat. 
Then, to the intruder: ** What on earth for? ”’ 

““ Well," replied Mr. Bouncer patiently, ** I have 


been asked to measure the time taken for the moving 
element of an integrating watt-hour meter to rotate a 
prescribed number of times." (This made Mr. Dard 
sit back and clutch his hat). '' Accordingly," went on 
Mr. Bouncer, warming up, “I had recourse to the 
stop-watch allocated to the metering section, but I dis- 
covered that this intermediary was entirely ineffective, 
and—er—(Mr. Dard's gaze was a bit disconcerting)— 
well—the beastly thing's no good." 
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DANGER 


Mr. BOUNCER MEETS Mr. Stan DARD. 
The black velour hat fell off. ‘‘ No good?” rapped 
out Mr. Dard. ‘* Pooh! Bosh! Impossible! " Then, 


with a sigh, ‘‘ Let’s see it. 
tried winding it, 
believe? ” 

'* Of course, I have—am,”’ replied that gentleman, 
feeling somewhat nettled and not troubling to conceal 
his disdain. 


Have you, by the way, 
Bouncer—you are Bouncer, I 


SHOWN-UP ! 

'* You have, have you? Hm! Why, so he has. 
Hello! It's not going, Bouncer. This 15 the kind that 
goes all the time, and where you sort of clutch-in the 
flyback business. My dear Bouncer!” 

Mr. Bouncer was somewhat staggered by this news. 
** Oh, well," he said, ‘‘ of course if it's that kind." He 
reached for the stop-watch. 


** Half a jiffy,” said Mr. Dard. < Іп not so sure 
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tnat you ought to have this watch, let alone my 
standard one. Do you know anything about stop- 
watches, Bouncer? '' 

39) 


'" Know anything? "' repeated the other. “І should 


think I do. "There's nothing to know, anyway." 


" Oh, indeed," observed Mr. Dard. “І suppose 
you think all you've got to do is to press the knob. 
Hey? Don’t you run away with that idea. Mind, 
you're not the first^bright young fellow we've had here 
who's done that. Oh dear no! There's more in a stop- 
watch than meets the eye, I can tell you. Why,” said 
Mr. Stan Dard in a most impressive tone, ‘‘ it's the 
measurement of time—the measurement of time. I’ve 
been up against it. So's Einstein. And a stop-watch 
is just the very thing to make you stop and think. 
We once had a young fellow here who got so vexed 
with stop-watch troubles that he set out to make an 
electric chronoscope аба whack the stop-watch 
hollow. I believe it worked all right (he said so, any- 
way), but as we haven't got waistcoat pockets the size 
of 50-lb. sacks we heard no more about it. I remember 
that young fellow well," said Mr. Dard, putting on his 
hat and looking reflective. ‘‘ Although he bothered 
a lot about measuring time, he never seemed very 
punctual, and many's the morning I've seen him slip 
in the back way to dodge the Chief. 


‘‘ But about stop-watches. (By the way, Bouncer, I 
wish you wouldn't lean on my shelf. It's got one or 
two special things on it.) Now you think that all 
you've got to do is to press the knob. Its not so 
simple as all that. Why, there are such things as 
stop-watches that won't start and ones that won't 
stop. What's more, I've known stop-watches that 
stopped right enough, but when your eye was off 'em 
they'd go on creeping slowly forward, and when you 
looked again--well! Апа a stop-watch may have a 
funny zero that sometimes is zero and sometimes isn’t. 
Then again, many a stop-watch changes its ideas of 
things if you turn it upside down or you happen to 
be in a hefty magnetic field. And reading a stop- 
watch—there, again, you've got to be on your guard. 
On the top of all this it mayn't be correctly adjusted, 
and its pointer may even have the habit of moving 
with a couple of hops or so. I’ve come to the con- 
clusion,” said Mr. Stan Dard thoughtfully, ‘‘ that a 
stop-watch has got a medical history and all sorts of 
queer notions just like a human being—yes, and 
what's more, can be overtaxed, too."' 

This brillant observation, with its subtle political 
flavour, so captivated Mr. Dard that he became 
plunged in meditation. Mr. Bouncer, now somewhat 
bored, not to say crestfallen, picked up the stop-watch 
and tip-toed out. His protesting boots woke up Mr. 
Stan Dard, who jumped to his door and quite upset 
the nerves of his sleepy assistants outside. ‘‘ Oh, and 
Bouncer,” Mr. Dard called out in a distressingly loud 
voice, ''just you let the clockmaker show you the 
inside of that stop-watch. ТЕП do you good. And any 
time you want any advice just drop in."' 


Mr. Bouncer responded by a distant nod, and then, 
to the great relief of everybody, Mr. Stan Dard 
vanished. A few seconds later he was once more in 
the throes of the Problem, with a fixed glower on his 
face for the unfortunate power-factor meter, whilst the 
black velour hat reposed peacefully in the waste-paper 
basket. And outside the pill-box we had better take 
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our farewell cf Mr. Bouncer. There he is likely to be 
detained some time, for the clockmaker, hearing Mr. 
Dard's parting injunction, has leaped into the fray and 
is rapidly submerging our friend in an eloquent oration 
ranging from time-switches to grandfather clocks. 


SOME HOWLERS. 

It is always a pleasure to read the Crystal Palace 
Engineering School Magazine, and to watch the pro- 
gress of Mr. Wilson's old pupils in all parts of the 
world. Speaking figuratively and truthfully they turn 
up everywhere, from China to Peru, and worthily 
maintain the reputation of the school for turning out 
men who wili be a credit to the British engineering 
profession. It is also interesting to read some of the 
answers inserted in their note books by junior students, 
and those which we insert below are certainly calculated 
to raise a smile on the faces of most of our readers. 
Yet some of the authors of these howlers may, in the 
long run, rise to positions of great importance and 
laugh heartily over their early mistakes. One never 
knows: 


The thickness of the shell of a boiler — 420 inches. 


Boring means to turn the outside into the inside. 


Centrifugal force of a 14-stone passenger round a rail- 
way curve = 144,144,000 lb. 
The number of wagons to cart 6,600 c. yds. of clay 


— 01 


The pressure on the square inch in a pump = 
160,871,981 Ib. 

A cross staff is a thing you put on a pole to see if the 
thing is straight. 


The time taken to bore a cylinder = 


377.67 hours. 


The number of $ in. spherical bullets іп a cwt. of 
lead = .о2. 


The cost of painting a drawing office table = £174. 


The superstructure of a bridge is always put up by 
divers. 

Under most circumstances it is possible to measure 
up to and from any point, however inaccessible. 


Our bodies consist of the following parts :—ł oxy- 


gen, 4/s plants, $ rocks, 8/9 water. 


Power required for repulsion increases the speed 
of the cube. 

The number of bricks required to build a wall 120 
feet long and 28 feet high — 46. 


'The number of revolutions per minute of a screw pro- 
peller — 645,382. 


The tensile strength of a тї in. diameter wire горе 
— I8,120 tons. 


LM m чи-ш= л i жашы. 


“Crossley Productions" is the title of a very well illustrated 
booklet which has just recently been issued by Crossley Bros., 
Ltd., of Openshaw, Manchester. It gives illustrations of the 
well-known gas, oil, petrol and other types of engines with 
which the name of Crossley has been identified for nearly sixty 
yeais, as well as of their suction gas plant and the Crossley 
cars, agricultural tractors, motor road rollers, light locomotives, 
and similar machines. They have also sent an attractive 
monthly wall calendar, which is certain to be appreciated by 
all their clients. 
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A NEW TERMINAL. 


Another one of “ those little things that tell" has 
been introduced by Messrs. Gent and Co., Ltd., of 
Faraday Works, Leicester, in the shape of a new 
terminal that will appeal to all our readers. 

All ordinary terminals designed to grip the conductor 
between flat or plain surfaces have the tendency 
in practice to throw out the wire that is being clamped. 
To insure a good contact, and to avoid this inclination 
to throw out, it is general practice to bend the con- 
ductor into a loop or hook or hair-pin bend, so as to 
embrace the terminal screw: and even then, especially 
when the clamping surfaces of the terminal are small 
compared with the conductor, the tendency is, when 
clamping up, for the bend to open and the wire to be 
forced out. 


IDK. ate 


SEGISTERED TRADE MARK 


With the ‘‘ Crescent ’’ terminal the tendency is to 
force the conductor further in and nearer to the centra! 
screw the more the clamping surfaces are forced 
together by tightening. In it the under side of the 
usual milled nut is made dome-shaped instead of flat, 
and the dome is arranged to descend into a channel of 
the same radius formed in the body of the terminal. 
One has only to hold two coins together and move 
one over the surface of the other, watching the outside 
edges of the coins, to observe how the gripping sur- 
faces of the “Crescent °’ terminal close their outer 
edges first, and so prevent the wire escaping. This 
point is also appreciated by studying the black diagram 
(Fig. т) marked ‘‘ Crescent." 


‘ 


So sure is the ''in-thrust " that it is not necessary 
to loop the wire to be held; a straight wire, as shown 
in Fig. 2, being clamped electrically and mechanically 
secure with ordinary thumb-and-finger twist. Pliers 
are never necessary. Several terminals with protuber-. 
ances on the bottom plate, to prevent the conductor 
being thrown out, are in existence ; but the “Crescent " 
has a further advantage that, however fine the wire is 
to be clamped, the tendency is still to force it inwards, 
and whether the wire is small or as large as the 
terminal will take, a permanent contact is insured bv 
twisting with the finger and thumb only. 

For railway and motor work, where vibration is ever 
present, for fire alarm circuits, electric clock circuits, 
and all connections where a permanently secure contact 
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nM 
is paramount, this new terminal will appeal to the 
electrical engineer; while in apparatus where quick 
connections are to be made and altered, it will be found 
to be of extraordinary value, particularly as the wíre 
can be kept straight and need not be bent before 
clamping. 

Amongst others, the ©“ Crescent 
following: advantages :— 

(1) It will grip fine wires even up to 40 s.w.g. 
It will also grip a straight wire or bar of metal. 
It will grip fiexible securely without crushing, 
or a stranded cable up to any diameter that 
will enter the paws of the terminal. 

(2) It is not loosened by the vibration experienced 
on railways, ships and motors, or by the small 
and insistent vibration in factories and works. 
It will not throw out the wire that is being 
clamped, whether straight or hooked. 

(3) Secure contact is insured by finger and thumb 
pressure only. Pliers are not necessary. 

If the terminal is tested by clamping a human 
hair, a telephone tag or an electric light cable, 
its virtues will be appreciated. 


” 


terminal has the 


Questions and Answers by Practical Men. 


RULES. 

QUESTIONS : We invite our readers to send us Questions, preferably on technical 
problems that have arisen in actual practice. Questions which we consider of suffi- 
cient interest to our readers will either be replied to under ** Answers to Corre- 
spondents ” or replies will be invited from our readers. One shilling will be paid 
for «he question which we select for competitive replies in this column. 

ANSWERS : A fee of 10s. will be paid for the answer which we consider shous 
the greatest merit, and 5s. for the one we select as second best. In judging the replies 
importance will be attached to clearness and conciseness, as well as accuracy. The 
Editor reserves the right to make no award, or to accept only one reply, if, in his 
opinion, the answers received. do not possess sufficient merit. Competitors desiring 
the return of their manuscripts, if unaccepted, should enclose stamped addressed 
envelope, 

Write on one side of the paper only, and if diagrams are sent, draw them on a 
separate sheet of paper attached to the manuscript. Competitors may adopt а “‘ nom 
de plume,” but, both in the case of questions and answers, the competitor's real name 
and address must be sent with the manuseript as a guarantee of good faith. No 
correspondence will be entered into with regard to successful replies. The Editor's 
decision is final. 

Commencing with Question No. 101, a Diploma of Merit will be awarded to the 
siz competitors who win the first or second prize the most times during the next twelve 
months, 


The words ** Questions and Answers " or ©“ Q” and “ A" should be placed at 
the top left-hund corner of all letters intended for this column. 


Question No. 173. 
I am employed on railway signalling, and I do not 
understand the construction and principles of operation 
of the following :— 
(r) Track relays, galvanometer type. 
(2) Track relays, vane type. 
(3) Detection relays, polarised vane type. 
(4) Purpose of shading bands on latter. 
I would appreciate the details of operation, etc. 
The tracks are single-phase, 25 to cycles.—'* Jack 
ALLEN.'' 


, 
, 


33% 
Question No. 174. 
Can any reader inform me of the process by which 
accumulators are treated to enable them to be put on 
the market in what is known ‘“ a dry and fully 
charged condition,” i.e., only requiring to be filled with 
dilute acid and to be given a short freshening 
charge?—'* C. R. Harpy.” 


as 


(Replies to Questions Nos. 173 and 174 must be 
received not later than January 5, 1924.) 


Answers to Questions. 
QUESTION No. 169. 
I wish to make a resistance to reduce a pressure of 
200 volts to 25 volts. I would appreciate details of size 


ARADA 
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of wire, method of mounting coils, ete. The maximum 
current I wish to take from it is 15 amperes.—]. R. 
WOODHATCH. 

REPLIES TO QvEsTION No. 169. 


The first prize (тоѕ.) has been awarded to “L. 
fo: the following reply :— 


R. LAJ 


In connection with the design of electrical resistances, 
this turns on the particular use to which they are 
to be put, because the permissible temperature rise 
is one of the features governed thereby, the time at 
which the resistance will be used at full load, 2nd the 
number of steps essential to bring the resistance to 
the full also being governing factors. 

In the case of a resistance to be applied to a 200- 
volt circuit for the purpose of reducing the voltage to 
25 volts, and adapted at full load to carry 15 amperes, 
a considerable loss of power is incurred, and it is, to 
say the least, questionable whether this is the more 
profitable way to proceed to obtain the desired effect 
or not. 

Whatever form of resistance be employed, whether 
it be wire, water or any other ‘type, the loss in the 
resistance is proportional to the product of the square 
of the current and the resistance, or to the product of 
the current and the voltage drop. The voltage drop 
in the case under consideration is 200 minus 25 equals 
175 volts. The full load current is 15 amperes. The 
watts lost are, therefore, 2,625, that is, somewhat over 
2} kilowatts. Assuming, however, such a resistance 
be necessary, the following will show how it may be 
designed. 

Resistance is equal to the voltage divided by the 
current, that is, 175 divided by 15 equals, approxi- 
mately, 11.6 ohms, taking the full load current into 
consideration. 

It will be better to employ one of the modern high- 
grade resistance materials than to use iron wire, be- 
cause with such a large resistance for a comparatively 
heavy current, the amount of iron wire required ‘will 
be high. 

Taking, as an example, nickel chrome wire, S.W.G. 
No. 10 carried 16 amperes for an approximate tempera- 
ture rise of 100 deg. C. Assume this temperature rise 
to be permissible, then this wire may reasonably be 
used. No. ro S. W.G. nickel chrome has a resistance 
of тоз ohms per 1,000 yards at 15 deg. C., and 108 
ohms per 1,000 yards at тоо deg. C., that is to say, 
approximately 1 ohm per 10 yards. 11.6 ohms will 
require 112 yards on the basis of the starting tempera- 
ture of 15 deg. C. The weight of this wire is 151 Ib. 
per 1,000 yards, so that the weight for 112 yards is 
almost exactly 17 1b 

In order to mount such a wire, in all probability the 
most convenient way is to obtain an oll resistance 
frame and to space it thereon, connecting points to the 
stops at suitable intervals. Connection at equal inter- 
vals will not yield a gradual increase of resistance, 
but spacing should be so carried out as to provide 
substantially equal increments of current from опе 
stop to the other. It is really the change in the cur- 
rent value as the resistance arm moves from stop to 
stop that determines the effect of the resistancc. 

The resistance designed above gives the required 
voltage drop at full load. On the other hand, this 
will not be obtained at lower loads, and the value of 
the resistance that will have to be employed depends 
on the amount of current which it is permitted to pass 


at each stop. This again requires it to be known 
what is the resistance of the apparatus to be used in 
series with the resistance 

Assume that it is something which takes rs amperes 
at 25 volts and, therefore, has a resistance of 25 
divided by 15 equals 1.7 ohms; the following table 
will show the total amount of resistance required, and 
the additional amount to be provided if the first stop 
of the resistance has to pass a current os specified, 
namely, from r to rs amperes, the table also indicat- 
ing, on the assumption that one ampere is the curreat 
for the first stop, the spacing of the points for other 
stops to pass the currents specified :—- 


Added re- 
sistance, that 
Total is, total cur- 
Main voltage. Current. Resistance. rent less 1.7. 
200 I 200 198.3 
200 5 40 38.3 
200 10 20 18.3 
260 15 13.3 11.6 
259 


[The answers of the second prize winners (twa, 55. 
each) will be published in due course. 


Reviews of Books, &c- 


[Books noticed in this column will be sent from 
ELECTRICITY Office to any part of the world, for the 
published price, plus five per cent. for postage (mini- 
mum 2d.), and orders will be appreciated. | 

FATHER Tuck’s ANNUAL (5s. net); LITTLE PEOPLE’S 
ANNUAL (4s. net); (Raphael Tuck and Sons, Ltd.).— 
Once again we have come to the time when even 
the hard-hit business man, or the out of work em- 
plovee, tries to think of something cheerful and to 
give happiness to the young children who are not 
yet really acquainted with the worries which have such) 
bitter realities for their parents and elders. The two 
books which we Һауа just redeived from Messrs. 
Tuck are, as usual, just that happy ciass of work 
which is calculated to amuse both the juniors who 
can read and those who can as yet only appreciate 
pictures. Included in the latter are many excellent 
illustrations by Louis Wain, Hilda Cowham and 
others, and as the text is equally appropriate, the 
books should find ready purchasers among our readers. 
The youngsters are sure to give them a delighted 


| welcome. 


B.E.S.A. List or TERMS AND DEFINITIONS USED IN 
Rapiro  COMMUNICATION.— This list, No. 166, 1923, 
forms one section of a vocabulary of terms and defini- 
tions used in electrical engineering which is in active 
preparation by the British Engineering Standards 
Association, and will be issued shortly. 

The present list of radio terms and definitions con- 
tains definitions of about 170 terms in general use, 
but owing to the rapid growth of the subject it is not 
possible to include every term used in connection with 
radio science, and such new terms as survive will be 
incorporated in future revisions of the list. Where the 
same definition applies to more than one term, the 
term recommended for general use is printed in bold 


DECEMBER 28, 1923 


type, the other terms being given in lighter tvpe as 
synonyms of the preferred term. In this way the 
committeee responsible for drawing up the list hope to 
encourage uniformity in the matter of nomenclature, 
a step which is specially desirable in the case of such 
a rapidly developing science as radio communication. 

Copies of this publication are obtainable from the 
B.E.S.A. Publications Department, 28, Victoria Street, 
London, S.W.1, price 1s. 2d. post free, and also 
from the office of ELECTRICITY. 


Congratulations to Mr. J. Murray Allison on the 
December issue of 20TH CENTURY ADVERTISING. It is 
certainly a most valuable and instructive work for all 
who are in any way associated with publicity and have 
to control the design and placing of adverts. We are 
confident, therefore, that it will interest a very large 
number of the readers of this paper. The price is 
2s. 6d. net, and the publishine offices are at Bush 
House, Aldwych, W.C.2. 


Tue Book or THE Коко. 8th edition. | (Temple 
Press, Ltd., 2s. 6d. net.)— The eighth edition of the 
original and popular ‘‘ Book of the Ford," by Mr. 
R. T. Nicholson, has been entirely re-written, re- 
illustrated and brought right up to date. Since the 
seventh edition was issued, the original right-hand 
drive has been re-adopted on this car, and the new 
edition treats in the main of the latest type, but users 
of left-hand drive will still find the book meets their 
requirements, as the features of older-model Fords are 
dealt with in a special chapter. The mass of informa- 
tion given is, of course, generally applicable to any 
fairly recent Ford model. In re-writing this hand 
book the author has considerably extended the informa- 
tion and advice on the handling, adjustment and 
upkeep given in previous editions. This is of a 
thoroughly practical, non-technical and interesting 
nature, and is just what any actual or prospective 
owner requires. No previous mechanical knowledge 
or motoring experience is assumed, and there is a 
wealth of illustrations, all specially drawn for the book, 
which explain at a glance the construction, working 
and adjustment of all such parts of the car that an 
owner-driver should understand. The Ford electrical 
equipment is well explained and illustrated in a special 
chapter, and a new illustrated feature is a chapter 
treating of the commercial and service types of car. 
It may be fairly stated that this new edition contains 
everything a user should know to get the best results 
at the smallest expense. 


Tair’s ELECTRICAL DIRECTORY OF AUSTRALIA AND 
NEW ZEALAND. 1923 edition. (Taits Publishing Co., 
Melbourne. 6s. net.)]— This very useful directory is 


issued from the office of our esteemed contemporary, 
the Commonwealth Engineer, and maintains right 
worthily the reputation of that paper for careful 
accuracy, combined with continued enterprise. The 
fifth edition certainly shows signs of healthy growth, 
as it is considerably larger than its predecessors, and 
its compilers think that, so far as lies in their power, 
it includes every public or private undertaking which 
generated or distributed electrical energy in Australia 
and New Zealand at the time of going to press. 
Special features are the inclusion of the great govern- 
ment power stations and hydro-electric schemes, and 
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the book should prove of direct value to every English 
manufacturer or exporter of electrical apparatus who 
wishes to enlarge his trade with these two great 
Colonies. At present the bulk of the generating plant 
is undoubtedly British, but here and there one notices 
American or Continental names, and it is therefore up 
to us to see that the percentage of such plant does not 
increase at our expense. The trade is there for us. 

THE ELECTRICAL CONTRACTOR'S YEAR BOOK, 1923-4. 
(Electrical Contractors’ Association. 3s., post free.)— 
We extend a cordial welcome to the new edition of this 
year book, which is, we are glad to note, increasing 
steadily in bulk owing, no doubt, to the continued 
growth in the number of members of the Association 
and the importance of the position which it holds in 
the electrical industry. This issue contains a list of the 
council officers for the new session, as well as of the 
sectional committees, and a complete list of the mem- 
bers generally in the various towns of Great Britain. 
There is also an interesting history of the Association 
and a list of the past presidents. The activities of the 
Association during the past twelve months are duly 
set forth, together with particulars of other kindred 
associations which should be of direct interest to mem- 
bers; also there are. certain chapters on legal matters, 
wages, etc., with which every contractor ought to be 
fairly conversant. Details are given of the working 
agreements with the trade unions and kindred asso- 
ciations in the various parts of Great Britain. 
Altogether it is a very useful work, and should be in the 
possession of every electrical contractor in the country, 
whether a member of the Association or not. In the 
latter case, the sooner he becomes a member the better 
for him and for the industry in general. 


IMPROVED WIRELESS SET FOR SHIPS’ 


LIFEBOATS. 


AN 


In the improved Marconi wireless sets. for ships’ life- 
beats, which was recently demonstrated at Gravesend 
before the Seafarers’ Joint Council, the transmitting 
power is about four times that which could previously 
be obtained, with a corresponding improvement in range 
of about fifty per cent. Further, the arrangement of 
masts and aerials is such that they can easily be 
handled in an open boat at sea, and the apparatus and 
operator are afforded adequate shelter from the weather, 
while the directional receiver enables the actual direc- 
tion of a rescuing vessel to be determined with sufficient 
accuracy up to the full distance over which boat signals 
can be received by ships’ apparatus in most common 
use. With an aerial as used in the standard 26-ft. 
open lifeboat, in which masts 22 ft. high and 24 ft. 
apart can be fitted, the new set сал be relied upon to 
draw the attention of any ship at a distance of at 
least fifty miles over sea. This necessitates the use of 
a боо-теіге wave and of spark telegraphy, and in- 
volves a power of nominally 1 kw. The whole of the 
wireless outfit, excepting, of course, the masts and 
aerial, is contained in a weatherproof case of such a 
size that it reduces the scating accommodation by two, 
and its weight is equivalent to that of two “official 
men." 

The new instrument gives the bearing of the station 
from the receiver, and is of the utmost value when a 
ship's crew has had to take to their beats, as it allows 
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ihem to inform the rescuing ship of the direction in 
vhich she should steer in erder to pick them up. 
Two aerials are used in this system. One, termed 
an open aerial, is used both for transmission and recep- 
поп, and has no directional effect, so that receiving 
signals will heve the same strength vegardless of the 
bearing of the distance station. The other, a frame 
aerial, is used for directioa-finding purposes. When 
the fr:me is edgewise on to the distant transmitter 
the signals received will be or maximum strength, and 
they will zradually diminish in strength as the angle 
of the frame to che incoming signals is increased. They 
will be inaudible when the frame is broadside on to the 
transmistiae station. By rotating the frame, therefore, 
the operator can ascertain the bearing of any wireless 


station within range of his instrument. The open 
aerial alone gives no idea of direction; the frame aerial 


alone allows the direction to be determined with ac- 
curracy, but does not discriminate between “towards” 
or “away from,” and a combination of the two allows 
of the “towards” direction being distinguished from 
the “away from ’’ direction. 


BROADCASTING ILLUMINATING 
ENGINEERING. 


és 


In his * talk " broadcasted on December то, which 
was doubtless heard by many of our readers, Mr. 
Gaster dealt with primary principles of good lighting 
in the home, school and office. A telling illustration 
of the effects of undue contrast was provided in his 
remark that one sees the lighted stage of a theatre 
with ease, but can seen nothing when looking from a 
brightly lighted room into the dark street outside. He 
also advised consumers to es their lamps and fittings 


clean, and to discard old lamps as soon as the bulbs 
have become blackened or the light is greatly 
diminished. Simple hints on the lighting of drawing 


and dining rooms, kitchens, schools, offices and shops 
were included, and there was a final reference to the 


work of the Illuminating Engineering Society. The 
British Broadcasting Co. have done good service by 


allowing their far-reaching medium of publicity to be 
used for the dissemination of information on illumina- 
tion. No doubt, in his second talk, in March next, 
which, we Лаа will deal mainly with the light- 
ing E streets and factories, Mr. Gaster will have more 
good advice to offer. 


emee n a e шш À 


Personal.—Professor M. Chatelain, the President of the 
Central Electrotechnical Council in Russia, President of the 
Russian I.E.( Committee and President of «the recently- 
formed Russian Engineering Standards Committee, has spent a 
few days in London meeting influential people in the electrical 
world, and before his departure for Petroerad he was enter- 
tained at lunch at the R.A.C. by the B.E.S.A. 

Feru.—A report on the trade of Peru to August, 1923, has 
just been issued by the Dept. of Overseas Trade, and may be 
obtained from H.M. Stationery Office or ЕгествсІТу Office 
at rs. 2d., post free. On page ro there is an interesting para- 
graph dealing with foreign competition, in which it shows 
that Germany is likely to do an increasing trade in electrical 
appliances, and that it is up to British firms to meet the com- 
petition to the best of their ability.-——Another similar report, 
price rs. 2d. net, post free, deals with the trade cf Cuba, in which 
it states that owing to the considerable growth in the purchase 
of sugar by Great Britain from Cuba, there is likely to be an 


increased demand for British goods, which should be most 
cordially cultivated by merchants and manufacturers on this 
side. 


(I S. 


COMPET EXTENSION 


OF TIME. 


Our attention has been drawn to the fact that while 
in some cases the intervention of the Christmas holi- 
days will afford some competitors a quiet time during 
which to write or prepare a carefully reasoned paper 
to send in, yet with others it may be the reverse, and 
the St. Helens Cable Co. have therefore decided to 
extend the date for receiving papers from English 
competitors to the last post on Thursday, January 31, 
1624. ‘Will our readers please note this. The re- 
maining conditions remain unaltered. 


Trade Notes. 


“Saving 7o per cent." is the title of a neat pamphlet which 
has just been issued by the D. P. Battery Co., Ltd., of Bake- 
well, Derbyshire, and sets forth in brief, but clear, terms the 
advantages of the latest types of D.P. short firstcharge 
batteries. It will interest all users of accumulators and instal- 
lation engineers generally. 

We have recently received from Messrs. Wm. Sanders and Co., 
of Wednesbury, their latest attractive 40-page catalogue of 
“Superior " Ironclad switch and fuse gear. For the reader's 
convenience it is divided. into sections, ranging from large unit 
type lighting and distribution boards down to such small items 
as cable glands. Many of the items have been entirely re- 
designed and numerous improvements made, while the mica- 


. metal principle of insulation has been substituted for slates 


nd such-like compositions. 

A catalogue of electrical accessories has just been issued by 
Messrs. Reeves and Co., of Crescent Works, Birmingham. 
Judging from a careful perusal of the list, it "does most cer- 
tainly seem that a serious attempt has been made by Messrs. 


Reeves io meet foreign competition in their particular line of 
goods, all of which are absolutely English in every component 
part, while it 1s claimed that quality has been maintained at 


The list should prove of value to installa- 


the highest point. i \ 
generally, who аге advised to write for it 


tion contractors 
without delay. 

Lists to hand from the Sun Electrical Co., of 120, Charing 
Cross Road, London, deal with Sunlite reflectors and A.B.C. 
washers and wringers of various types, in all of which there 
should be good business for the enterprising contractor and 
retail dealer in electrical supplies. We recommend application 
for copies—on trade paper, of course. 
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THE UNION CABLE CO. LTD. DAGENHAM DOCK. ESSEX 


[44 99 For Protection [44 99 Heat Radiating High Insulating Enamel 
I = EL from Acid INSULDERM for High Temperature Coils, Prevents 
Fumes. Sparking at Commutator Ends. 


Sole Makers: GRIFFITHS BROS. & CO, LONDON, LTD., BERMONDSEY, S.E.16. 
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Electrical i TAE ADDS LONG LIFE fonds 
Accessories M Yna TO EFFICIENCY 
ARE STILL THE | EA ; ; 
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TRADE MARK ‘Koad london Ne i 


MICA 


AND ALL 


ELECTRICAL INSULATING MATERIALS, 
ATTWATER & SONS, — 


Contractors to Admiralty & War Office, 
PRESTON, ENGLAND. 


THE LONDON ELECTRIC WIRE 00, 
AND SMITHS LTD. 


PLAYHOUSE YARD, GOLDEN LANE, E.C.. 


In a good accumulator, ampere hours depend on the 
chemical standard of the acid. Use BAA, the purest 
and best acid, specially prepared from natural 
Brimstone and distilled water. 


MEDAL AWARDED ST. LOUIS, 1904. 


F.W. BERK CO, LTD 


Acid & Chemical Manufacturers since /87O 


1 FENCHURCH AVENUE. LONDON. E.C. 3. 


WORKS AT STRATFORD. Е. & MORRISTON, GLAM, 
MÀ — M M 


Silk, Cotton and Enamel Insulated Instrument 
and Armature Wires, also Resistance Wires. 


LARGE STOCKS. — PROMPT DELIVERIES. 


Makers of Elec- 
tric Cables since 


W. T. HENLEY’S 
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GASFILLED LAMPS. 


Demand 1s ever increasing. 
Yourownselling efforts, backed 
upby powerful Osram National 
Advertising, will combine to 
make 1924 a record Osram year. 


Forceful selling literature, 
showcards and signs will be 
despatched to you on request. 


Аа. of The General Electric Co., Ltd. Magnet House, Kingsway, W.C.2. 
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PNEUMATIC AND 


— 


Electric Drills and Grinders Will Increase Your Output. 


те: шаг Ын 4з ЫЫ GRINDER. eyes: Re 


ə Caulking, Ріссу, London, 


? 


KEEP YOUR MEN CONTENTED BY USING 
LITTLE GIANT PORTABLE ELECTRIC 
DRILLS AND GRINDERS. THEY GIVE THE 
B=ST RESULTS ANO MOST EFFICIENT 
SERVICE. ROBUST CONSTRUCTION, 
EASILY HANDLED AND ECONOMICAL. 


Have You a Copy of our 
Tool Catalogue, 12 E, 
2nd Edition. 

| Welding Circular. 
Rivet Heater Circular. 


Electric 


BUILT IN THREE SIZES. 


The Portable Grinder illustrated possesses a number of very novel features for which there has long 
been an urgent demand and will operate interchangeably on direct or single-phase alternating 
current of 60 cycles or less, it being simp!y necessary to have the proper voltage 
for which the tool is wound. 

Works : Branches 


Fraserburgh, Scotland. all over the World. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


p 
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wil. specify “ FULLOLITE” when ordering replacements and 
you take the right course if you maintain good stocks of these 
lamps throughout the Lighting Season.  Fullolite is well-known 
as “the light without the glare” and its diffused brightness is the 
ideal light for the Office, Shop or Home. 


SELL FULLOLITE—THE OPAL LAMP! 


Г ; : 
Udon, Let us know your requirements and we will send you any of the 
E following advertising literature overprinted with your name and 


FULLOLITE dm No. LL278 Two Leading Lights 


: . » » LL279 The Light without the Glare 
Ше pinigu » » LL281 Daylight Lamps 
the Glare: .* „ LL273 АК. and R. Valves 
Fully licensed under Patent Billheads. Wireless Design 


Nos. 23499,09, 10918/:3 Showcards (assorted) 
and others, 
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Send your Name, Telephone No., Telegraphic Address now to:— 
What a customer says about 50 
the Famous Ediswan Valve. Pu blicity Dept 
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Manchester P s 
25$23| The Ed Swan Electric Co., Ltd 

ОУ Е al roan e 1son an ectriC O., з. 
2 valve І consider it with. 123-5, Queen Victoria Street, E.C.4. 
1 out equal. H.D, : DE 2 
2 Branches in all the Principal Towns, 4 
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NOW READY 


4 THE PRACTICAL. > 1 9 2 1 
? ELECTRICIANS. > 
POCKET BOOK А 


| ANDDJARTT > 7 EDITION OF THE 


PRACTICAL 
ELECTRICIAN'S 
POCKET BOOK 


PRICE ‹Э/- МЕТ 


From Bookstalls and 
Booksellers Everywhere 


SELLING OUT FAST 


This well-known annual is one of the leading text-books 
on Electrical Installation Work in the English language, 
and as such, has been officially recommended by the 
authorities of the City and Guilds of London Institute for 
many years. It has, as usual, been most carefully revised 
and brought up to date, so as to maintain its reputation 
for accuracy and reliability. Also the binding has this 
year been greatly improved. IT IS A MOST USEFUL 
XMAS GIFT TO ANY ELECTRICAL ENGINEER 


Post free 3s. 4d. from :— 


S.RENTELL & Co., Ltd., ^^ LONDON, W.C.2. 


Telephone: Gerrard 2460. Ask for Catalogue No. I0 of Technical Books. 
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1924 Edition Now Ready 
PRICE 1 [= Fost FREE 


READ THESE EXTRACTS FROM A 
FEW OF THE LETTERS SENT US 
SPONTANEOUSLY BY SUBSCRIBERS 


* An excellent production in every way, and 
well fitted to take a conspicuous position on the 
desk of every engineer,"—P. A. SPALDING, Resident 
Engineer and Manager, Electricity Works, Dundalk. 


“Tt is well worth two or three times the price 
charged—should have a very ready sale."—F. А. 
ANDERTON, 93, Cromwell Street, Walkley, Sheffield. 


“Т consider the book one of the finest diaries I 
have had the privilege to possess, and consider it 
a sin? qua non to all electrical engineers through- 
out the world."—4A. R. HILL, Electrical Engineer, 
10, Power Station, Workington Iron and Steel 
Co., Ltd., Lowea, Whitehaven. 
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REE, 


We make this offer because it is impossible to 
adequately describe the many useful features 


of the ELECTRICAL ENGINEER’S YEAR 
BOOK (1924 Edition). 


Apart from the ordinary memorandum pages, 
there are OVER 500 quarto pages of practical 
information on every aspect of electrical activity. 


She 
ELECTRICAL ENGINEERS 


* YE 


** T think it a good investment, as the information 
is worth £ s. d." —FRED HARRISON, 24, Dalmarnock 
Road, Bridgeton, Glasgow. 


“ Т consider 16 will meet a much-felt want in the 
electrical world. It is simple, concise, and full of 
useful information.’—CrcIL М. CvrsHAw, 20, 
Clifton Terrace, Hayle, Cornwall. 


s Remarkably good value, and very well arranged. 
Tam much pleased with it. »—D. ELSON, Electricity 
Dept., L. & N. W. Rly. Co., North W. all, Dublin. 


“ Tam more than pleased.” —A. C. BAKER, Siemens 
Bros. Dynamo Works, 30, Bridge Street, Bristol. 


“I have found the information contained in 1% 
perfectly reliable and most valuable to me.' 
ALBERT E. HARGREAVES, Sales and Commercial 
Manager, County Borough 'of Eastbourne Electricity 
Dept. 


“ We are delighted. Please send us a copy each 
year.'—MoIR & Warts, Electrical Engineers and 
Contractors, Weardale Road, Lee, S.E. 


** T consider it an invaluable book for any practical 
electrieian."—J. ANDERSON, 1, Orchard Street, 
Renfrew. 


“ Tt should be in the possession of every electrical 
engineer.’—THOS. SIMMONS, 3, Victoria Road, 
Hanham. 


“An abundance of knowledge at a minimum 


price."—T. HOLMES, 118, Princess Street, Dunstable, , 


чш 


AR BOOK · 


| Fill up the attached coupon, and we will send you 


à copy of this unique publication. YOU MAY 
KEEP IT FOR A WEEK and then 
return it, if you like, without the 
slightest obligation on your part. 

But we think you will be con- " 
vinced that it is an absolute rud 


necessity for you. x M Days' 
E ~ Approval Form 


To Messrs. S. DAVIS & CO., 


ES THE ELECTRICAL ENGINEER’S YEAR BOOK, 

«Ол Aldwych House, Aldwych, London, W.C.2. 

oe Please forward POST FREE a copy of “The Electrical Engineer's 
et Year Book" for 1924 on approval for 7 days. 


If I desire to keep it, I will forward you a remittance for 21/- in payment. It is 
understood that I am to be at liberty to return the book to you within 7 days if I so 
wish—without any obligation on my part. 


A ddress 
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THE CAMBRIAN ELECIRICAL SCHOOL, 
WINDING. 


CEMETERY ROAD, PORIH, GLAM. 
MOTORS OF ANY SIZE OR 


Principal: WILLIAM THOMAS, M.LM.E., A. of M.E.E. 
Deputy Principal: Dd. I. THOMAS, M_Inst.E., F.R.S.A 
TYPE REWOUND OR REPAIRED 
PROMPTLY. 


Tutors: Staff of Highly па ah Instructors in all subjects. 
SCHOOL OF UNEQUALLED REPUTATIONYN. 
No Branches. No Agents. Influential Employers give 
preference to Students coached at this Correspondence School. 
DO YOU WANT TO SUCCEED? 
An efficient Passport to the Best Positions is the Possession of the 


Electrical Engineering Diploma issued by this School (ТЇ 
diligent Students. "A MES 


Well-paid and Good Positions await every Successful Student. Com- 
mence Now and ensure your Success in Life. Take LESSONS BY 
POST in Electrical Engineering, Mechanics and Mathematics. | 


TO ENSURE YOUR SUCCESS AT 
ELECTRICAL EXAMS. 


STUDY IN PRIVATE AT HOME 
WITH THE VERY BEST TUTOR 


INSTROCTION UNTIL SUCCESSFUL 
Select the Tutor that has an unbroken Record of Successes 
At the A. of M.E. E. Exams. 
119 Students passed as Qualified Electrical Engineers 
At City and Guilds Electrical Engineering Exams 
from 1916 to 1922 :— 


1.448 students have been successful at the above exams. Such is the record 
————M——————— À———À——— 
ot this well-known school. 
—MÓÓ— M 


HIGHEST CLASS OF WORK 
GUARANTEED. 


ELECTRIC TOOLS OF'ALL TYPES: 


VACUUM CLEANER AND FAN 
MOTOR REPAIRS A SPECIALITY. 


The WESTMINSTER TOOL & ELECTRIC Co. 


WESTOOL WORKS: 
Pate Bridge Road, Putney, London, S.W.15. 


Telephone: Putney 1179. 


To be successful at your next examination, state your requirements, and 


write to-day for information, free syllabus, and free handbook of exam. 
questions. 


The Secretary (Dept. D), The Cambrian Electrical School, Cemetery 
Road, PORTH, RHONDDA, GLAM. 


Тек ашы: Westolelco, c comes 


i GENUINE 7 BRITISH MICA Co.,Ltd. 
Sd vi LCANIZ Ep ELECTRICAL INSULATING MATERIAL MANUFACTURERS 
ne с FIBRE о Е o 15, Cardington Road, Bedford. 


RT Оза тов SEGMENTS, VASA SHEETS, TUBES, 
MOSSES & MITCHELL Jj resin n MD MICA e ME 
A MOST USEFUL CALCULATOR 
for Irstallation Contractors and Motor Engineers. ARMATURE WINDING 


MOTOR REPAIRS 
A.C. Work a Speciality. 


y E PY Re-designing and re-condition- 
MOTOR AMPERE CALCULATOR 8 Д. ing of any dass of motor, 


om roma SAMUEL BAXTER, 


Electrical and Mechanical Engineer, 
158, FULHAM PALACE ROAD, 
Phone: Hammersmith 2524. LONDON, W.6 


IMPORTANT to all SUPERVISORY WORKERS 
in the ELECTRICAL INDUSTRY. 


THE NATIONAL ASSOCIATION а 
OF SUPERVISING ELECTRICIANS 


Is the RECOGNISED ORGANISATION 
for all Supervisory Workers in the 
Electrical Industry. 


It is the only Society catering exclusively for such employees 
throughout the Industry. 


TRADE, FINANCIAL, EDUCATIONAL, AND OTBER BENEFITS. 


Do not overlook the importance of being a member of an Association 
composed entirely of Practical Technical Men. 


Membership is Recognised as a Qualification 


AMPERES 
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- = Full particulars may be obtained from District Representatives or the 
5s. net, post free, from General Secretary, National Association of Supervising Electricians, 


S; RENTELL & Co., Ltd: oe rena сас: 2, Victoria Street, London, S.W.1 
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CASING AND  CAPPING. 


BLOCKS, rop 
OARDS FOR SWITOHES 


MOM ee за лда 


ACOUMULATOR CASES 
and BATTERY BOXES 


Made to Order. 


J. F. & G. HARRIS, Ltd., 


Timber Merchants and Moulding Manufacturers, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS 


58g, WILSON ST., FINSBURY, LONDON, E.C. 


Telephone No.: 1168 London Wall, Please write for Illustrated Price List. 


NOTICE THE REAMER ON JAWS DEN" 


Patent applied for and design registered. 


C. 200R. 


6 in. size only, {® 7 
something new ҮЧ 
in Pliers, that PS 
is a reamer 
for removing 


Back view of our 
World-known | and 
famous ‘‘ HEART 
BRAND” Cutting 
or Bell Pliers in 


all sizes, 4 in. burrs inside 
tc 7 in. rising ОЁ Cala 
А tubing 
bykans and" fuut 
8in., 9in. and the use of 


10 in. sizes. extra tools 


WYNN, TIMMINS, & CO., LTD. 


CENTURY WORKS, COMMERCIAL STREET, BIRMINGHAM. 


F. WIGGINS & SONS. 


D MES Avenua 2248. | 
M i CA FOR INSULATION. 


Largest Stock in the World. 
102, 103 & 104, Minories, LONDON, E.1. 6- 


PROGRESS 
iA 


[ S D 
Electric Croydon 


LEN 
Heating 


ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782 
Head Office: Phoenix House, King William Street, London, E.C.4 
Total Assets : £30,000,000. Claims Paid: £175,000,000 
Chairman: SIR GERALD H. RYAN, Bart. 

FIRE, LIFE, ACCIDENT, MARINE, 
Loss of Profits following Fire, Workmen's Compensation, Fidelity Guarantee 
Burglary, Trustee and Executor, &c. 

ELECTRIC LIGHTING. 


The Company has always encouraged the development of Electricit 1 th 
well-known *'Phennix Fire Office” Rules for Electrical Енево А 
throughoutthe world. Copies will be supplied free on application to Head offices. 


General Manager: R. Y. SKETCH. 
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“STANDARD LIGHTING” 


With Incandescent Electric Lamps. 


Compiled by 
A STAFF OF EXPERTS 
(Seconp EDITION). 


Seventeen of the leading 
illuminating engineers of 
the United States prepared 
and edited the seventeen 
complete chapters,or parts, 
which make up this book 
“Standard Lighting—with 
Incandescent Electric 
Lamps." Every phase of 
lighting and illumination 
is treated in this most 
practical and up-to-the- 
minute book. It is the 
acknowledged standard 
work on the subject and is 
solving the lighting pro- 
blems for the leading 
central stations, architects, 
engineers, contractors and 
the installers of lighting 


fixtures throughout the 
great Republic. 

272 Pages—z4o lllustrations— 
Leatherette Cover—Gilt Edges. 
Price 15/- net. 
(Postage 4d.) 


S. RENTELL & CO, LTD. 
36, Maiden 1а :е, LONDON, М.С. 2. 


mæ = STANLEY 


The largest Manufacturers of 
SURVEYING & DRAWING INSTRUMENTS 
in the World. 


L 7 Catalogue sent post Contractors to Н.М, 
: free on application : : : Government: : 


MARK, 


Quality Unsurpassed. 
STANLEY & CO., LTD., 


Head Office—Show Room: 
286, High Holborn, London, W.C.1. 


W. 


JOHN OAKEY & SONS, LTD. 


MANUFACTURERS OF 


EMERY, EMERY CLOTH, EMERY PAPER, 


CABINET GLASS PAPER, GLASS CLOTH, 
BLACK LEAD, PUMICE, CROCUS, TRIPOLI, 
ROUGE, &c. 


Oakey’s “Flexible Twilled" Emery Cioth. 


For Engineers, Sewing Machine, Lock and Scale Mzkers, and all purposes where 
great S RENGTH, DURABILITY and PERFECT FLEXIBILITY arerequired. 


FLINT & GARNET PAPER IN ROLLS. 
so yards long by 18 in., 2o in., 24 in., зо in., 36 in., 4o in., 42 in, & 43 in, wide. 


“WELLINGTON” EMERY WHEELS. 


WELLINGTON EMERY AND BLACK LEAD MILLS, LONDON, 8.E. 1 
ALL BRITISH MADE. 
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Ы N.C.S. HYPER.SCALE INSTRUMENT | 


Made only by 


| NALDER BROS. & THOMPSON, Ltd., 


is the new N.C.S. 
Long-Scale Instrument 


Made with Moving Coil or Soft Iron movement. 


FOUR-INCH DIAL. SIX-INCH DIAL. 
FOUR-INCH SCALE. SIX-INCH SCALE. 


FIVE-INCH DIAL. EIGHT-INCH DIAL. 
FIVE-INCH SCALE. EIGHT-INCH SCALE. 


The Prices are Right 


BRO? & THOMp. 
cs SON цр 
40 


97a, Dalston Lane, London, E.8. 


Telephone :—Dalston 2365 (3 lines) Codes—Western Union (Universal and Five Leiter 
Telegrams :—'" Occulde" Kinland, London Editions) and BEAMA 


AGENTS: 
Berry's Electric, Ltd., 5, Deansgate, Manchester. Berry’s Electric, Ltd., Donegall Square, South Belfast. 


Berry's Electric, Ltd., Oozells Street, Birmingham. pena cH: Ltd., 94-96, Middle Abbey Street, 


Po 25i 2 adu ma Wm. McGeoch & Co., Ltd., 28, West Campbell St, Balmer, Lawrie & Co., Calcutta. 
^; 1 , , 3 

С d Банк. б) Greaves, Cotton & бо., 1, Forbes Street, Bombay. 
Robert Bowran & Co., Ltd., 4, St. Nicholas Buildings, ^ Turnbull & Jones Ltd., Blair Street, Wellington, 


WE ARE EXHIBITING AT THE Nescartleon n New Zealand. 
BRITISH EMPIRE EXHIBITION, 1924 Simpson, Baker & Co., 2-5, Nelson Street, Bristol. Ernest Demoly, 43, Rue de Trevise, Paris. 


= QR, Мик BROS. & THOMPSON, LTD. 


We haveavailable showcards 

and booklets for overprinting 

with your own name and 

address. Ask for a supply 
of Y 4102/6. 


S 


ro 


HN We 
O 
SS е) У 
S 
К 


[T-H-E MARK 
OF EFFICIENCY 


“ Cosmos " Lamps are thoroughly British. They are manu- 
factured at our Brimsdown Works under British Patent 
23499 of 1909, 23775 0f 1912, 109180f 1913 and others 


* COSMOS" LAMPS INFRINGE NO PATENTS 
TROPOLIT 
MiVickers N 


5 Head Office & Works: TRAFFORD PARK, MANCHESTER 
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WIRELESS. 


CCUMULATOR CHARGING RESIST- 
ANCES.  List.—Waltham Manutacturing Co., 2, 
Jackson Road, Holloway, London. 


OR SALE. —Portable Bridge Sets for 6-way 

capacity Fuse Testing. Complete with all accessories. 
Suitable for calibrating wireless coils ; also for Tele- 
graph and Telephone work; general coil testing, etc., 
late War Dept. stock. Absolutely new. Made by 
the A.T.M. Co., Sullivan, Elliott, &c. Overall dimensions 
9hin. by біл. by 24in. Price 17s. 6d. post free.—Rentell, 
36, Maren] Lane, Strand, London, W.C. 2. 


үзө ae 


PREPAID ADVERTISEMENTS. 


Situations Vacant and and Wanted, Apparatus 
Wanted and for Sale. Books, Miscellaneous, 
&c., 1d. a word. Minimum 1s. Three inser- 
tions (PREPAID) charged as Two. 
. Official Advertisements, Tenders, Educational; 
|  &c., 9d. a line. 
Trade Display Advertisements 7s. per inch, 


Advertisements for this page must reach the 
Office by TWO O'CLOCK WEDNESDAY 
AFTERNOON at the latest. 


IRELESS, Leáding in and Farthing 
Cables, V.I.R. taped, braided and compounded, 


Remittances for small amounts may be | 7/26 £7 10s. per mile or 10s. per coil of 110 yards.— 
in halfpenn tamps. Lake, 44-47, Devonshire Street, Theobalds Road, 

> ys P London, W.C.]1. 
AGLE BRAND WIRES are the best, 


OFFICIAL. 


only obtainable from Engineering Supplies, Ld., 


= 1554, Upper Thames Street. Counter open 8.30 a.m. 
THE ELECTRICAL POWER ENGINEERS’ по Gur 
ASSOCIATION. 
HALIFAX CORPORATION ELECTRICITY MISCELLANEOUS. 


DEPARTMENT. 


NOTICE: 1з hereby given that a Dismute.is in opera- 
tion between the above Corporation and the E.P.E.A. 
Before applying for any vacancies advertised by the 
Corporation, all Engineers are requested to communicate 
with the tindersigned. W. ARTHUR JONES, 


NALVANI3!D and Black Corrugated 
Flat and Curved Sheets, also all accessories, Wire 
Netting, Tanks, etc. State requirements and we will 
quote carriage paid prices.—South Wales Galvanising 


102, St. George’s Square, General Secretary. Co., Glanamman, S. Wales. 
“London? S-W. 1. = - 
~ EE DVERTISING  NOVELTIES. Free 
Samples 2 Stamps.—Jas. Burnham, Advertising 


Novelty Expert, Reading. 
J ORKING DRAWINGS, dees Dena 


Calculations and Designing. Technical Photo- 
graphy, Telephone and Wireless Circuits. 18 years’ 
shops and D.O. experience, I.C.S. certificates.—C. E. 
Mayer, 18, Geoffrey Road, Brockley. S.E. 4 


PATENTS, TRADE MARKS. 


TO EXPERIMENTERS. 
PATENT YOUR INVENTIONS. 


Register your Trade Marks. Particulars and consulta- 

tions free. BROWNE & CO., Patent Agents, 9, Warwick 

Court, Holborn, London, W.C.1. Established 1840. 
Tele. Chancery 7547. 


ELECTRICAL APPARATUS FOR 
‘SALE OR WANTED. 


OR SALE.—Quantity of small charging 
Dynamos, capacity 100 w. 12 volts. Commutator, 
shunt оппа, ball bearings; brand: new.—Apply, 
Electrico, Ltd., 139, Bournemouth Road, Parkstone, 
Dorset. " 


HIGHEST Class New Cables, 2,500 megohms, 

Best British makers; 1/16, 7/24, pz 7/18, 

7/16, 19/050; absurdly low prices. — Lake, 44-47, 
Devonshire Street, Theobald’s Road, London, W.C. 1. 


ANY NY: upon of obsolete mm DVICE AND HANDBOOK FREE 
‘Motors, Accumulators, Arc Lamps, Old Cable, KING'S PATENT AGENCY, LTD. (Director 
Scrap Métals, etc., purchased for prompt cash. Town B T. King ARTES Regd. Patent Agent) 1464. 


or country. —Leàroy d, Bridge Works, Heatherley Street, 
Clapton, N ʻE. -Telephone : Dalston 2278. Telegraphic 


address : ** Frangible, Lowelap, London.”’ 
£661 per ton is being paid for clean H.C. 
Copper Wire Scrap by Arthur P. Oollins, 
Birmingham 


Qucen Victoria Street, London. 36 years’ refs. 


ELECTRICAL WORKERS. 
ORGANISE! ORGANISE! ORGANISE ! 


In the only Union which 
caters specially for you. 


THE 


ELECTRICAL TRADES UNION. 


Crescent Wharf, Other qualities in 
proportion, which please inquire before selling. 


CCUMULATORS, Second-hand, any type, 
-wanted ; also Dynamos and Machinery. Lead 
Peroxide. ‘Old "Copper Cable, Scrap Metals, and every 
description of Metallie Dross purchased for cash, Town 
or Country+—Write A. Brown and Sons, 142, Lower 
[аро Bosa; E. 5. Telephone No. Dalston 555. 


1 H. P.. PETROL MOTOR CASTINGS, 
2 'eylinder bored,9s.9d. - Liststamp.  Littleover Branches everywhere. 
Motors, Derby. 


Full particulars from :— 


J. ROWAN, J.P., Gen. Secretary, 
12a, Withy Grove, MANCHESTER. 


PLATINUM “т б Дь, &c, 


Purchased at the Highest Prices by 
Derby & Co.,44,Clerkenwell Rd.,London,E.C. 
Platinum Wire, Rivets and Sheets sold. 
Makers of the '' Lion" Pure Platinum 
Rivet Tremblers. 


-ELECTRICITY METERS. | 
Slot and Quarterly Types—A.C. and D.C. | 


ORMOND ELECTRIC FIRES. 
Lighting Accessories, otc. 


BLACO GRIP & SCREWED FITTINGS. 
ROBT. HORNBY & CO., Ltd., 


“7, CARLISLE STREET, DEAN STREET, W.1. 
*Phone: REGENT 2410. 


PREMISES TO LET 
SMALL ENGINEERING WORKS 


TO LET 

in City of London, comprising office, stores, machine 
shop and two basements. ro h.p. motor and line 
shatting, some machinery and tools, benches, vices, 
etc. burnished office. All ready to commence work. 
Splendid opportunity for small manufacturer. Rent 
53 159. od. per week, No rates, Inspection by 
appointment. For further particulars apply to 

VICTOR ASHBY, Towcester. 


BOOKS, ETC. 


TANTED, 


V a copy of '' Electric Railway 
Engineering," by Parshall & M Offers to 
Re ntell, 36, Maide n Lane, London, W.C. 


)OOK WANTE D. —Advertiser w shes to 
purchase two clean copies of “ Submarine 
Cable Laying,” by Wilkinson. Offers to ** Submarine,’ 
c/o ELEOTRIOITY Office, 36, Maiden Lane, Strand, W.C : 


r \HE ELEMENTARY PRINCIPLES OF 

WIRELESS TELEGRAPHY. By R. D. Bangay. 
A practical and up-to-date work. In two vols. ; Vol. 1, 
limp cloth 8vo, 212 pp., 132 illustrations, price 4s. 3d. 
net, post free from 5. Rentell & Co. , Ltd., 36, Maiden 
Lane, Strand, London. Vol. II., also "аз. 3d. 


SHIP WIRING and FITTING. By T. M. 


JOHNSON. A thoroughly practical manual which 
can be recommended. Cloth, 8vo, 80 pp., illustrated. 
2s, 2d. net, post free, from ELECTRICITY Office. 


RACTICAL DYNAMO & MOTOR MAN. 
AGEMENT. A most useful and practical book. 
Should be in the possession of every maker and user of 
these machines. 34 illustrations, Price 10d. net. 
post free from ELECTRICITY Office. 


FJ\ELEPHONE APPARATUS. Ву GEO. D. 

SHEPARDSON. This is a handbood of Telephonic 

data for inventors, designers and manufacturers of 

telephonic apparatus as well as for installing engineers, 

gachange managers and superintendents. Cl. Bvo, 

337 pp. and 114 illustrations. Price 18s. 6d. net, ed 
ree, irom Rente ll, 36, Maiden Lane, London, W.C.2 


OTES ON GAS AND OIL ENGINE 
CIDENTS. Containing practical iniorma- 

tion iod Gas Engine Users. lt describes the most 
frequently occurring failures, and gives hints for 
their prevention. lllustrated. Price ls. 3d. post 
free from Rentell, 36, Maiuen Lane, London, W.C.2 


CRYSTAL PALACE SCHOOL OF 
PRACTICAL ENGINEERING. 
Founded 1872. 

W. WILSON, M.Inst.C.F., 
M.I. Mech.E, 


Course will commence 


JANUARY oth. 


Principal: J. 


The New on 


ОБОК ON ENGI 
L NGIN 
164 MAY ВЕ eae 


TTC MOTOR WORKS, 
28, Ohapel Street, 


l. No. 
Clerkenwell 3847. 
PROMPTITUDE, ECONOMY, EFFICIERCT. | 


Importers and Manutacturers of 


R. а S. BAXTER & Co., LTD., 


“Offices; m: Murraygate, DEDE: 
^ Works: Comm Court. 


MICA FOR ALL PURPOSES. 


Regular Shipments of Ruby, Clear, and Spotted Mica received 
at our stores at Dundee, Large Stocks always on hand. 


Telephone No.: 88. 


It helps the advertiser and ensures prompt attention to your enquiry. 


MICA. 


| Теїе. Address; “FARINA, DUNDEE.” 
Mention * Electricity." 


; ELECTRICITY. 


DECEMBER 28, 1923 


“Super Slick" Switches. 


Points worth noting. 

MOVEMENT.—An underslung movement, with long 
and rapid make and break. Will easily rupture full 
rated current. The ease of action is obtained without 
sacrificing good contact. 

SPRINGS.—Selected electro-tinned steel springs, capable 
of being operated several million times without 
breakdown. 

CONTACTS.—Flexible contacts of highest-grade copper, 
fully capable of carrying the current for which the switch 
is rated. 

TERMINALS.—Substantial terminals, with large holes 
for looping in. 

BASE.—Base is of highest grade English vitreous porce- 
lain. 

COVER.—Cover is of heavy gauge brass, well finished 
and perfect fitting. 
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A complete range of '' Super Slick" quick make 

and quick break switches is now available—surf ace, 

semi-recessed and flush types, both one-way and 
two-way. 


Samples and Prices on application. 


T 
2 


Head Office: MAGNET HOUSE, KINGSWAY. 
LONDON, W.C.2 
Branches throughout the United Kingdom and in 
all the Principal Markets of the World. 


THE GENERAL ELECIRIC CO.,LTD., 
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